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The Lafayette Trans-oceanic Station Near Bordeaux, France, Showing Eight Towers, Each 825 Feet High 


How. Vacuum Tubes Are Tested 
Radio Operating as a Career 


Two of the Special Features in This Issue 
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U. 8S. S. Cassin and U. S. S. McDougal Working Up a Smoke 
Screen—ELECTROSE Equipped 


Medal and 
Diploma received 
at World’ 
Columbian Expo- 
sition, Chicago 


ICA 


Re) re ENT 


LIFACTURERS 


GL ECTROSE-IVFE. GO- 


a2 rp SE 
ipahs 3 LRO} 
d . ee, Diploma received 
at World’s Fair, 
; aronT! ATH St. Louis, 
1893 poche 4 ened 
ADE IN AMER 4’ 


Front Street 
) »klyn, 


THE NAVY 


“By courier, coach and sail-boat, it 
took days for the news of Waterloo 
to reach London. During Lieut. 
Commander Read’s flight to Halifax, 
Assistant Secretary Roosevelt in 
Washington sent a radio message to 
NC-4, of whose position in air he had 
no knowledge. In three minutes he 
had a reply.” 


Extract from New York World, June 3, 
919. 
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Thermo-Ammeters, Milliammeters 


and Current-Squared Meters 


For Radio Service 


Model 425 Instruments 


(3% inches in diameter) 


are particularly adapted for use on small- 
size Radio panels where space is an im- 
portant factor. 


These Instruments are unaffected by 
temperature changes; have 50% safe over- 
load capacity; are low in power con- 
sumption. 


They are for use on Audio and Radio 
frequencies. 


The Current Squared Meter is ideal for 
use on wave meters and wherever decre- 
ment measurements are to be made. 


Write for information 


Weston Electrical Instrument Company, 27 Weston Ave., Newark, N.J r 


New York Cleveland Denver Buffalo Rochester Halifax 
Chicago Detroit Cincinnati Minneapolis Seattle Winnipeg 
Philadelphia St. Louis Pittsburgh New Orleans Toronto Vancouver 
Boston San Francisco Richmond Jacksonville Montreal Calgary, Alta. 


And in Principal Cities Throughout the World 
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Learn The Code 
With The OMNIGRAPH 


The Omnigraph Automatic Transmitter will teach you the Code—at home—in the shortest possible time and at the 
least possible expense. Connected with Buzzer or Buzzer and Phone, the Omnigraph will send you unlimited Conti- 
nental messages, by the hour, at any speed you desire. It will bring an expert Operator—right into your home—and will 
quickly qualify you to pass the examination for a first grade license. 


4341 Richardson Ave., 
Yew York City. 

j ° “Jan. 21, 1920. 
THE OMNIGRAPH MFG. CO. 
Cortlandt Street, New York. 

Gentlemen:—I wish briefly to commend -your very excellent Automatic Transmitter. Re- 
cently I was successful in obtaining a ane class Commercial Radio License and I believe 
that the Omnigraph was my principal aid 

I took a four weeks course at a Resident Radio School in Theory only. 
Omnigraph to get my Code to the proper speed, and the Omnigraph did it. 

I was one of two in a class of eighteen to obtain a first-class License. The stumbling 
block for the others was CODE nd I know that a short time receiving Omni- 
graph messages daily would have enabled them to pass the examination as easily as I did. 

I believe the Omnigraph to be the easiest, quickest and cheapest method to learn the 
International Morse Code. 


I relied on the 


Cordially yours, 
(Signed) GEO. E. SELLERS. 


The Omnigraph is used by several departments of the U. S. Government and by a large number of the leading Uni- 
versities, Colleges, Technical and Telegraph Schools throughout the U. S. and Canada. 

The Omnigraph is also used by the Bureau of Navigation in testing applicants applying for a Radio License. 

Thousands have learned both the Morse and Wireless Codes with the Omnigraph. 

Send for free catalog describing three models—$12 to $28. Do it to-day. The Omnigraph is sold under the strong- 
est of guarantees—if not as represented, your money back for the asking. 


THE OMNIGRAPH MFG. CO., 39C Cortlandt St. N. Y. 
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Radio Equipments 
require the highest 
grade of instruments 
consistent with reliable 
service and the available 
space. 


Raion Control Box Showing lypeBX 
ment for Measuring Filament Current, 


The Type B X 


was especially developed for Radio application. 
Operating on the D’Arsonval principle, it 
will measure vacuum-tube filament currents 
and other direct currents used in wireless 
work, while for radio frequency cur- 

rents it is provided with a self- 

contained heater and thermo- 
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F ederal Radio Accessories and Parts 


Are Distinguished for Their 


Reliability, Quality and Efficiency 
WRITE FOR BULLETIN 101 AND 102 






































federal Type A, N*226 ‘ans 
VZClassIl V0Class 2 
Detector ~ if 
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a a “ 
No. 226-W Type A pity | No. 52-W 2200 Ohms 
AUDIO FREQUENCY . alee 
Transformer 60% LIBERTY HEAD SET 
$7.10 each _ CIRCUIT WITH TWO STAGE AMPLIFIER $12.50 per set 


One 226-W Transformer with one Marconi V. T. gives an energy amplification of 400 times. 
(Audibility amplification of 20 times.) 


Two 226-W Transformers with two Marconi V. T.’s give an energy amplification of 160,000 times. 
(Audibility amplification of 400 times.) 


Federal Telegraph and Telephone Co. 


Buffalo, New York 














Every Month in the Year 


brings its need for new 


RADIO EQUIPMENT 


Whether it is a Transformer, Condenser, Quenched Gap, Radiophone or Vacuum 
Tube you are assured that we carry it in stock. 





And so—the next time you find it necessary to add to your equipment, why 
not write us for price and description of the particular piece of- apparatus you 
require > 


‘Bulletin 14 will be sent upon receipt of 10 cents— 
amount may be deducted on first dollar order. 


ATLANTIC RADIO CO., Inc. 


88 BROAD ST. BOSTON 9, MASS. 
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Two Famous 


RADISCO SPECIALTIES 






RADISCO COILS 


is made according to Government specifications in two (2) sizes— 
3%4x2x2%" and 6%x4x3". A first-class 15 cell, 5 group battery, VARI- 
ABLE VOLTAGE (Pat. applied for) is a special feature of this bat- 
tery which enables you to provide critical voltage regulation for your 
vacuum tube by means of a switch connection with cells, taps of 
which have been taken off. Very economical and convenient. If one 
cell goes bad just test each group of 3 cells and short circuit the bad 
one. Price, small size, $1.40. Large size, $2.40, at any agency, or if 
ordered by mail include postage for 2 pounds on small size and 5 


pounds on large size. 


RADISCO AGENTS carry only apparatus of proven merit. Look for 
the Radisco trade mark on all parts you buy and be sure of getting 


efficient apparatus. 


conceded by several well known Radio Men to be far superior 
to any similar type of Inductances. Made in seventeen sizes, 
tapped and plain. Wave length range from 200 to 20,000 meters, 
priced from 60c. to $4.85. Plentiful supply in stock at all Rad- 
isco Agencies. 


RADISCO BETTER “B” BATTERY 
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MACE ACCOMBmEe TOL 8 GOvEREMENT seEercariens 
RADIO DISTRIBUTING CO. 
NEWARK NEW JERSEY 








Below are listed a few of the reliable firms who carry the RADISCO COILS, Better “B” Batteries and are our 
Agents for all other standard apparatus of merit. 


ALBANY, N. Y. 
E. L. 


Long, 
21 Magnolia Terrace 


ATLANTIC CITY, N. J. 
I t Radio Supply Co. 
118 So. New Jersey Ave. 


BEINVILLE, QUEB 
Canadian Radio Mf 
BOSTON, MASS. 
Atlantic Radio Co., 
34 Batterymarch St. 
BROOKLYN, N. Y. 
Kelly & Phillips Electric Co., 
312 Flatbush Ave. 
BRONX, NEW YORK CITY. 
Amateur Wireless Equipment 


Co., 
1390 Prospect Ave. 


CHICAGO, ILL. 


Chicago Radio Laboratories, 
1316 Carmen Ave. 


EUREKA, ILL. 


Klaus Radio Apparatus 


HAMPTON, N. H. 


| DeLancey Felch & Co., 
LOS ANGELES, CALIF. 


The Wireless Sh 


511 W. Washington St. 


McKEESPORT, PA. 
K. & L. Electric Co., 
427 Olive Street. 


NEW ORLEANS, LA. 


L. A. Rose, 


4323 Magnolia Street. 


NEWARK, N. J. 


A. H. Corwin & Co., 
4 West Park Street. 


NEWCASTLE, PA. 


Pennsylvania Wireless Mfg. Co., 


507 Florence Ave. 


“SHA” 


PHILADELPHIA, PA. 


Philadelphia School of Wireless 


Telegraphy, 


Broad and Cherry Streets. 


COMMUNICATE YOUR. WANTS TO THEM. 


PROVIDENCE, R. I. 
Rhode Island Elec. Equip. Co., 
45 Washington Street. 


PITTSBURG, PA. 
Radio Electric Co., 
4521 Forbes St. 


SCRANTON, PA, 
Shotton Radio Mfg. Co., 
P. O. Box 3 
Branch 8 Kingsbury St., 
Jamestown, N. Y. 


SPRINGFIELD, MASS. 
Electric Service Co., 
585 Armory Street. 

TORONTO, ONT., CAN. 


The Vimy Supply Co., 
585 College Street. 


WASHINGTON, D. C. 
National Radio Supply Co., 
1405 U Street, N. W. 

WICHITA, KAN. 


The Cosradio Co., 
1725 Fairmount Ave. 


If none of the above agencies are in your vicinity, communicate with 


RADIO DISTRIBUTING COMPANY 


Newark, New Jersey 
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IN THE WIRELESS FIELD: (No. 3) 


“WICONY” Type WI-125A 

Amplifier does not show up 
much better than ordinary ampli- 
fiers. An actual inspection of the 
instruments, however, immediately 
shows the difference. 

We claim, without hesitation, that 
this instrument is electrically and 
mechanically the finest amplifier 
made in this country either for 
Navy, Army, 
or commer- 
TWO STAGE AMPLIFIER cial account, 

en It is an ultra 
refinement of the Navy Amplifier 
and, for those who require the 
best appearance as well as the 
best operating results, we offer it 
at a price which, comparatively 
speaking, is extremely low. 


The above is equally true of our Audion 
Control Box, Type WI-129A, which con- 
tains a filter system so that it can be used 
on a 110 volt line as well as with a battery. 


Tew PHOTOGRAPH of the 
































The price of either instrument is $75.00, 
which will be refunded without question 
if the purchaser is not fully satisfied. 





AUDION CONTROL BOX 
Type WI—129A 


WIRELESS IMPROVEMENT COMPANY, Inc. 


Radio Engineers, Manufacturers and Distributors, 
47 West Street, New York, U. S. A. 












If this page is cut out and appended to the same page cut from the editions to fol- 
low, a complete file of very interesting information will soon be available. (No. 3) 





THE LATEST DEVELOPMENT 
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America and France Linked by Wireless Telephone 


A NOTHER triumph of the wireless telephone is re- 

corded. American engineers have succeeded in 
talking over the wireless telephone direct from New 
Brunswick, N. J., to points in France. 

A. E. Reoch, plant engineer of the Radio Company of 
America, reports that the talk to France was accom- 
plished at the New Brunswick wireless station of the 
company by using the new Alexanderson alternator. 

Scientists who discussed the situation predicted that 
before next Summer wanes it will be possible to obtain 
a direct wireless connection with London, Paris, Berlin 
or even Tokio with the same ease as to call up any 
point on the wired long distance service and hear the 
human voice perfectly. 


Marconi on the Future of Wireless 


UGLIELMO MARCONI, in a signed article in the 
Nuvo Giornale of Florence on the predicted revo- 
lution in wireless communication, says: 

“Eventually science will find a way of directing elec- 
trical energy without wires in an absolutely straight 
line. The result will be less expenditure of energy 
for short distances and hence less expense for mes- 
sages. Once directive control has been established we 
shall undoubtedly be able by means of powerful ma- 
chines to girdle the whole world with waves of elec- 
tric energy without wires.” 

Marconi describes a radio telegraphic receiver no 
bigger than a gramophone by means of which, with- 
out any other communication with the atmospltere, he 
receives all day in his study every scrap of wireless 
news sent to the European press. He says that very 
soon with an instrument of this kind “bankers, poli- 
ticians and business men in general will be able from 
minute to minute to keep themselves in contact with 
both hemispheres.” He continues: 

“Very soon, too, that miserable ticking machine on 
which all newspaper offices depend will yield place to 
this mighty invention, which is suitable for news send- 
ing, news receiving and simultaneous communication 
with any number of receiving stations. 

“With that installment of radio telegraphic receivers 
throughout the civilized globe in every public school, 
university and library, the prevailing languid interest 
of the public in international happenings will be im- 
mensely stimulated.” 


7 
An English Home Wireless Telephone 


COMPANY is offering for sale in Great Britain a 
~™ “home wireless telephone” apparatus contained 
ina box light enough to be carried by a leather handle. 





WORLD WIDE WIRELESS 





It is said the outfit is capable of receiving messages 
from all the principal wireless stations in Europe. 

It needs only to be placed on a table and the sound- 
ing telephones connected and it is ready for use. No 
external “aerial” is required. It costs $150. 





This mystic maze becomes clear when it is explained that it is a view 
from the inside through the top of a wireless tower aboard the U. S. S. 
Army Rifle 


Ban on German Wireless to American Press Lifted 
AMERICAN correspondents in Berlin have had re- 


stored to them the privilege of using the direct 
wireless to America, as a result of vigorous protest by 
several newspaper men against the application to 
them of Paragraph 197 of the Versailles Treaty. 

In answer to the protest which the American cor- 
respondents sent to the German Foreign Office and 
which was then placed before the naval sub-commis- 
sion headed by Admiral Chariton, of the Inter-Allied 
Control Commission, the Foreign Office was advised 
that there is no objection to restoring the use of the 
wireless to the American press. 





Congress Considers New Navy Radio Bill 


ONSIDERATION of the Greene resolution spon- 

sored by Secretary of the Navy Daniels authoriz- 

ing the use of naval radio stations for commercial and 

press messages was begun March 1 by the House Com- 
mittee on Merchant Marine and Fisheries. 

The resolution states that in view of the recent exec- 
utive order of the President returning all radio stations 
taken over by the Government to their owners and re- 
moving war-time restrictions, it is unlawful under the 
act of August 13, 1912, for the naval radio stations to 
handle commercial messages except where there is no 
commercial radio station operating continuously for 
general public service within 100 miles. 

A strong effort has been made to induce Congress to 
authorize the Naval Communication Service to con- 
tinue to handle commercial messages, not as a com- 
petitor of the private companies but as an aid to them, 
taking only such business as they cannot care for and 
at such rates as they have fixed. 

Officers of the naval radio service have prepared a 
bill which gives the Government the right to transmit 
messages over its installations when communication 
through other channels is congested or for any reason 
interrupted. The measure also excludes private com- 
panies from the Canal Zone, certain of our Pacific pos- 
sessions and unless authorized by the Government, 
from American possessions in the West Indies. All 
these areas will have a Government radio service and 
the naval coast stations will also be allowed to handle 
commercial messages between ships and the shore. 

The plan also involves the transfer of radio control 
from the Commissioner of Navigation in the Depart- 
ment of Commerce, to a national radio commission of 


four members. 
=—()-—— 


Savannah Gets New Navy Wireless Station 
HE new wireless station in Savannah will be situ- 
ated on the Ogeechee road site. 
At present the station only has one 125-foot tower ; 
the new station will have two. 
The city contributes the site for the station. The 
new plant will be modern in every way with a Cali- 
fornia bungalow style of building. 


——== 
Buffalo to Have New Government Radio Building 


"THE government is proposing the erection of a new 
radio building in Buffalo. According to a circular, 
sealed proposals for the building were sought. 
The building, which is to be erected on army land 
adjacent to the lighthouse department grounds, will 
be two stories in height, of frame construction. 


("s 


Movies Picture Operation of Wireless Telephone 


"THE wireless telephone is being presented as a 

scientific feature of the Goldwyn-Bray Pictograph. 
In the stress of the world war, the mechanism was per- 
fected by which the human voice talks across the 
ocean, and the Bray Pictures Corporation shows how 
the marvel is accomplished. The device for transmit- 
ting electric waves which travel great distances is pic- 
tured so that even a child can understand how the 
electric waves are made to carry sound. 
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Wireless ’Phone Messages Between Berlin, Sweden 
and Moscow 


RIALS of the wireless telephone between Berlin 

and Karlsborg, Sweden, a distance of 435 miles, 
and between lerlin and Moscow, a distance of 1,055 
miles, have pi +d successful, according to accounts of 
the tests int] serlin press. 


—p— 
Wireless Reports Shipwreck Off Newfoundland 


‘TWENTY-ONE men perished as a result of sinking 
off Newfoundland of the British steamer Brad- 
boyne, formerly the War Panther, according to wire- 
less advices received at the Marine and Fisheries 
Bureau. 

A lifeboat from the steamship Oxonian, attempting 
to rescue the crew of the Bradboyne, was swamped, 
with loss of the second officer and five members of the 
crew. Fifteen men perished when the Bradboyne sank. 

Captain G. D. Rees and second officer Bellas of the 
Bradboyne were picked up by the steamer Monmouth. 
The Oxonian wirelessed she was returning with 26 
members of the Bradboyne’s crew. 


(== 
France Plans Colonial Wireless 


"THE head of the French government wireless de- 

partment has worked out in detail a plan which, 
if it is adopted, will put France in wireless communica- 
tion with all French territory the world over. 

What he proposes is a continuous line of wireless 
stations of about 3,700 miles range which will include © 
Tahiti, New Caledonia, Indo-China, Djibuti, Senegal, 
Martinique and France. 

France, of course, would be the center of this world- 
wide system of communication, and would do its part 
with one station of medium power for the transmis- 
sion of messages to North Africa and three stations 
of sufficient power to reach respectively the United 
States, Martinique and Brazil, and West Africa and 
Djibuti. . 

In addition to the four stations in France, the plan 
calls for three double stations, which means a large 
station and a medium one respectively, in West Africa, 
at Djibuti and in Indo-China; stations of high power 
at Martinique, Tahiti and New Caledonia, and stations 
of medium power in Morocco, Algeria, Tunisia, Congo, 
Madagascar and French India. 


Peru Opens Two New Stations 


‘THE Peruvian Department of Internal Affairs has 
announced that the radio stations which have 
been under construction for some time past at Eten 
and Trujillo are now in operation. This gives Peru 
a service without interruption from north to south, 
with stations at Paita, Eten, Trujillo, Lima, Callas, 
Pisco, Chala, Arequipa and Ilo. Radio stations were 
first established to provide communication between the 
capital and the eastern Mentana and Iquitos on the 
Amazon. This line, with relays at Pto. Bermudez, 
Masisea, Orellana and Requena, all points on the 
Ucayali river, has been in successful operation for the 
past decade and has proved of the greatest benefit, as 
a number of weeks are ordinarily consumed in making 
the overland trip from Lima to Iquitos, the head of 
river navigation in the Amazon basin. 
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Wireless Saves Man’s Life at Sea 


Hew a man’s life was saved by wireless communi- 

cation which changed the courses of two ships 
was told on the arrival at Baltimore of the Shipping 
Board steamer West Hartley, from Avonmouth and 
Manchester. 

While the West Hartley was bound out from Balti- 
more on her last trip, Ignacio Minan, forty-eight years 
old, was taken seriously ill. There was no doctor on 
board, and Captain E. J. Preston, believing that a sur- 
gical operation was needed to save Minan’s life, got 
into communication with the transport President 
Grant, eighty miles astern, bound for New York. The 
two ships turned about and met. 

Minan was unconscious when the transfer was made 
in a small,open boat. The operation was. performed 
aboard the President Grant. 


eh 


Sister Missing 13 Years Found by Wireless 


LOCATED by a wireless telegraph dispatch sent out 
: from her brother’s amateur plant, Cleo Archer, 17 
years old, lost for 13 years, has been restored to her 
mother’s home in Toledo. 

Two weeks ago Lester Archer sent out a wireless 
call to all amateur plants within the radius of 800 
miles, asking them to help locate his sister. Even- 
tually he was informed that she could be found on a 
farm near Rockford, Ohio. Young Archer went to the 
farm of Ellis Williams and claimed his sister, who had 
been removed from a children’s home near Lima, Ohio, 
thirteen years ago and had been sought by her mother 


in many cities. 
U. S. Weather Reports by Wireless 


THE sending of weather forecasts by wireless tele- 

phone to Wisconsin farmers is a plan now being 
worked out by the United States weather bureau sta- 
tion at the University of Wisconsin, to carry informa- 
tion concerning sudden changes in weather more 
rapidly. 

Such a plan will eliminate telegraph service and slow 
telephone communication to individual farmers. Far- 
mers within a radius of 100 miles of Madison, who 
install an inexpensive wireless telephone receiving out- 
fit, such as is now built commercially, will be able to 
receive the new service at a certain time every morn- 
ing. No code need be learned for the wireless 
telephone message is received like a wire telephone 
message. 

The present plan is for the weather bureau to send 
the weather report to the physics department at the 
university, to be sent out from the university wireless 
telephone station to all persons who wish to receive 
the service. 
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Shipping Losses pees > by Wireless at New York 
ort 


WHEN the most severe storm of late years struck 

the North Atlantic Coast recently, early warn- 
ings are credited with having prevented serious losses 
to shipping. The gale sweeping in from the sea 
reached a velocity of seventy-two miles at Block 
Island. Wireless requests for position were received 
in New York from thirty-nine ships which were un- 
certain of their bearing at sea. 


Storm damage was general all along the coast from 
Boston to the Chesapeake. From practically every re- 
sort along the Jersey Coast came similar reports of 
damage to boardwalks, bath houses and beachfront 
buildings. 
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“The Wireless Disturbance’—Not mysterious enough, however, to be 
considered a possible message from Mars.—By Fontaine Fox 


German Wireless News Service 


‘THE first German paper to install a wireless plant 
for collection of news is the Danzig Gazette. The 
first dispatches have arrived without mutilation. 
This is the first concrete result of the Giesberts plan 
to establish an entire chain of wireless stations con- 
necting the larger papers of Germany. 
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25-Mile Radiophone.Transmitter Using Marconi V T’s 
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Commercial Radio Across Atlantic and 
Pacific Opens 


First Direct Communication Between United States and Great Britain 
Inaugurated with Congratulatory Messages—Service to be Extended 


OMMERCIAL wireless telegra- 

phic communication direct from 
the United States across the Atlantic 
and Pacific oceans was realized for the 
first time at 12:01 o’clock on the morn- 
ing of March lst. The huge trans- 
oceanic wireless stations were turned 
over by the Government to the Radio 
Corporation of America at the stroke 
of midnight, February 29th. 

The first wireless message since war 

control was lifted was sent through 
the New Brunswick (N. J.) station. 
The message marked an epoch in 
wireless history. Never before has 
there been established direct communi- 
cation between the United States and 
England. Before the war the United 
States communicated with England by 
way of Canada. During the war the only 
wireless communication with England 
was under Government control. 

Edward J. Nally, president of the Radio Corporation 
of America, issued the following statement : 

“While the radio stations were controlled by the Navy 
Department, it was not possible for us to develop the full 
commercial possibilities of the wireless. The Radio Cor- 
poration of America, which took over the Marconi Com- 
pany and all radio inventions and improvements of the 
General Electric Company, is now free to go ahead with 
the large plans for the development of a wireless service 
that will bring quick communication with all parts of the 
world. 

“It will take some time to make the necessary read- 
justments. On the first day of the return of the wireless 
we devoted ourselves to communication between New 
York and Great Britain. In the near future we will 
develop the service with Norway. 

“From San Francisco we are providing service with 
Honolulu and Japan. Later on, we will develop wireless 
communication with China, South America and the West 
Indies. Work is already being done in connection with 
a super-high power plant in South America.” 

Within a few weeks, the Radio Corporation expects to 
reopen the Tuckerton (N. J.) plant, which has been put 
out of commission by storms. This plant, which was 
partly under French ownership, was purchased some time 
ago and will be used for commercial communication with 
the high-power station at Lyons, France. Commercial 
communication with Norway will be by way of two sta- 
tions in the neighborhood of Cape Cod. The duplex 
circuit will be employed: The Marion (Mass.) station 
will send to Stavanger, Norway, while Chatham, Mass., 
will receive messages sent from Naerboe, Norway. All 
four of these stations will have the same modern high- 
power equipment as the New York-Wales system. 

The first three messages from the New Brunswick 
Station follow, in the order in which they were sent: 
Godfrey C. Isaacs, Managing Director, Marconi’s Wire- 

less Telegraph Company, Ltd., London: 

May this message, which opens commercial wireless 
telegraph service between America and England, mark an 
epoch in history from which the achievements of the 


future shall date. Communication is 
the leverage which shall lift the world 
to better understanding and thus lead 
to closer ties of friendship between all 
nations. It isthe mission of our respec- 
tive companies to so strengthen and 
improve the wireless service that dis- 
tance shall be made negligible and com- 
munications practically instantaneous. 
EDWARD J. NALLY. 
Radio Corporation of 
America. 
President of the Chamber of Com- 
merce, London: 
Now that the war controls have 
ceased and the Radio Corporation of 
America has been honorably discharg- 
ed from the service, we foresee closer 
and quicker business association, and 
we are confident that this new means 
of prompt communication and under- 
standing will enable the business men 
of.New York to work more closely with the business men 
of London, not merely to the advantage of themselves, but 
for the greater progress and benefit of civilization. 
ALFRED E. MARLING, President. 
New York Chamber of Commerce. 
Imperial Commercial Association, 4 Callum Street, Lon- 
don, E. C. 3. 

Upon the occasion of the opening of commercial wire- 
less service between the United States and Great Britain, 
the Merchants Association of New York desires to extend 
to the Imperial Commercial Association of London its 
cordial greetings and its good wishes for the continued 
growth and success of your esteemed organization, and 
further to express the hope that the hearty co-operation 
with our association which has existed in the past may 
continue in the future. 

WILLIAM FELLOWES MORGAN. 
President, The Merchants Association of New York. 

Mr. Nally received this reply to the first message: 

Edward J. Nally, President, Radio Corporation of 
America, Woolworth Building, New York City: 

Your first. message by the new direct wireless service 
between America and England expresses exactly the de- 
sires animating the activities of every one here. We are 
certain that this day will pass into history as one upon 
which was forged a most valuable link of communica- 
tion between the English-speaking peoples of two great 
continents. The British nation whole-heartedly desires 
the closest possible friendship with the United States of 
America, and my company, imbued with the national sen- 
timent, will spare no pains in contributing to the fulfill- 
ment of this desire by assisting in the provision of practi- 
cally instantaneous means of communication. 

GODFREY C. ISAACS, Manager Director. 
Marconi’s Wireless Telegraph Co., Ltd. 

Smaller stations reverting to private ownership include 
those of the United Fruit Company at New Orleans and 
Boston, the Mutual Telephone Company in the Hawaiian 
Islands, the International Radio Telegraph Company at 
Brooklyn, and Newport, and the Marquette and Besse- 
mer Dock & Navigation Company, at Conneaut, O. 
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Interplanetary Radio Signals? 


Varied Views On the Question Whether Inhabitants 





of Mars Have Been Trying to Signal Us By Radio 


RE there intelligent 

beings on the planet 
Mars, and have they been 
persistently signaling us by 
radio across several hun- 
dred million miles of inter- 
planetary space? This is 
the question which has been 
agitating the _ scientific 
world for the past few 
months. 

Interruption of the Mar- 
coni wireless ' instruments 
by mysterious undecipher- 
able signals, which were 
noted before the war and 
have been publicly referred 
to since, were discussed by 
Marconi in an interview 
published by a London 
newspaper on January 27th. 

“We occasionally get 
very queer sounds and in- 
dications, which might 
come from somewhere out- 
side the earth,” said Signor 


Marconi. ‘‘We have had Guglielmo Marconi, who has protested against the interpretations put upon 
his original statement that mysterious radio signals may arise 
in any point of inter-planetary space 


them both in England and 
America. The Morse signal 
letters occur with much greater frequency than others, 
but we have never yet picked up anything that could be 
translated into a definite message. 

“The fact that the signals have occurred simultaneously 
at New York and London with identical intensity seems 
to indicate that they must have originated at a very great 
distance. We have not yet the slightest proof of their 
origin. They might conceivably be due to some natural 
disturbance at a great distance—for instance, an eruption 
of the sun—causing electrical disturbances.” 

Asked whether possibly attempts were being made by 
another planet to communicate, Marconi said :—“I would 
not rule out the possibility of this, but there is no proof. 
We must investigate the matter much more thoroughly 
before we venture upon a definite explanation.” 

He added that the mysterious sounds are not confined 
to any particular diurnal period. They are equally fre- 
quent by day and night. 

Marconi said that Morse signal letters occur with 


much greater frequency than others, but nothing has’ 


been picked up that could be translated into a definite 
message. 
_“They are sounds,” Marconi added. “They may be 
signals; we do not know. They are not what operators 
call atmospherics, and we have nothing to guide us at 
present as to how they are caused. We do not get them 
unless we set up a special wave length, very much greater 
than the wave length ordinarily used. Sometimes there 
may be a long wait before we hear anything, or we may 
hear these sounds in twenty minutes or half an hour. 
hey occur when we are using a wave length of approxi- 
mately 100 kilometers (100,000 meters), which is three 
or four times the length used for commercial purposes.” 
“We have not yet the slightest proof of their origin,” 
Later, the distinguished inventor of wireless said that 





11 


investigations are in prog- 
ress regarding the origin 
of the mysterious signals, 
insisting that “nobody can 
yet say definitely whether 
they originate on the earth 
or in other worlds.” 

Probably no single state- 
ment relating to the radio 
art has caused more wide- 
spread comment. Opinions 
and discussions on the sub- 
ject have come from all 
quarters of the globe. In 
the mass of material which 
has reached the Editor of 
WIRELESS AGE, many phases 
of the question are re- 
viewed. It is impossible to 
deal with the multiplicity 
of angles and viewpoints 
represented, but a few se- 
lections have been made 
to the end of illustrating 
the diversity of thought on 
the subject. 

Dr, E. F. W. Alexander- 
son, chief engineer of the 

Radio Corporation of 
America, states that no unusual interference or myster- 
ious wireless signals have been noticed by the officials of 
his company. He believes that the disturbance, if any 
existed, was purely terrestrial since the persons who have 
noted it assert combinations of the Morse code have been 
received. 

“It is impossible for the people of Mars or any other 
planet to know the Morse code,” in his opinion. “The 
supposed signals which are considered unusual probably 
are produced by some spark station and are being heard 
at a greater distance than ordinarily because of the clear- 
ness of the atmosphere and the absence of static. The 
fact that the mysterious signals are partly decipherable 
bears out my contention.” 

Dr. Charles P. Steinmetz, inventor, and for many years 
the chief consulting engineer of the General Electric Com- 
pany, believes it possible to communicate with Mars, but 
notes: “The probability that these strange wireless mes- 
sages noted by Marconi really do come from Mars must, 
to the practical mind of the day, be regarded as a wild 
dream. It nevertheless opens up interesting scientific 
speculations, and we know that many of the speculations 
of half a century ago have now become tangible realities. 
If the United States, for instance, should go into the ef- 
fort to send messages to Mars with the same degree of 
intensity and thoroughness with which we went into the 
war it is not at all improbable that the plan would suc- 
ceed. To do so would mean the consolidation of all the 
electric power in the country into one great plant or send- 
ing station. Lofty towers would have to be erected, 1,000 
feet high or more, and the cost of the attempt might be 
a billion dollars.” 

Dr. Steinmetz notes: “When Mars is nearest the earth 
the distance is about 50,000,000 miles, but the distance 
varies, and at certain periods Mars is as far as 250,000,000 
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miles away. These changes from extreme to extreme 
take place within a few years. It has been stated, I 
notice, that these strange messages apparently come in 
about 100 kilometer wave lengths, a little less than sev- 
enty miles. That is much longer than any wave lengths 
required for our greatest earth messages, and those 
lengths could be accurately measured. Now 100 kilo- 
meter wave lengths would be quite sufficient to transmit 
wireless signals through 50,000,000 miles of space or 
more. It is just about what we might expect in wire- 
less communication with Mars. 

“These messages must be received in the Morse code, 
for telegraph signals must come either short or long, 
that is, by dots or dashes. What makes them strange 
is that they are so mixed up that they cannot be under- 
stood. The proper thing to do when these strange mes- 
sages come is to keep a careful record of them. If a 
number are received with the same degree of intensity in 
different parts of the world, say. in London, New York 
and Australia, all being of these unusually great wave 
lengths, we could then reasonably suppose that they must 
have come from some point outside of the earth as the 


ound wireless system hopes 


Dr. James Harris Rogers, sponsor of an under; 
to receive signals from another planet 


distances at the various places where they might be re- 
ceived would have no effect upon the result. In addition 
to noting the intensity of such messages at various places, 
by keeping a record of them it could be ascertained, when 
enough had been collected, whether any parts of these 
undecipherable Morse code messages were similar, that 
is, if there was a reasonable conformity in sequences of 
the strange code. If that-could be proved, it would evi- 
dently indicate that they were sent from an intelligent 
source, but if no harmony could be found, it would be ap- 
parent they must be due to unexplained atmospheric con- 
ditions. 

“Another evidence for determining whether these mes- 
sages came from an intelligent source would be to note 
the force with which they come, as the distance between 
the earth and Mars changes within a few years. At 
50,000,000 miles the signals would doubtless be stronger 
than when several million miles further away. Provided 
such records could be kept, we could surely arrive at 
a very definite conclusion as to their origin. It is true 
we might not be able to decipher the code, but it would 
indicate very satisfactorily that messages could be sent 
from one planet to another and that intelligent beings 
were inhabiting the planet from which they came.” 
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The Mars theory may be all imagination and a wild 
dream, according to Dr. Steinmetz, but he values it as 
an interesting subject and one which is not without its 
possibilities of success. 

E. Leon Chaffee, assistant professor of physics at Har- 
vard University, thinks the so-called messages are noth- 
ing more or less than static. He believes: ‘There 
are two possible causes for the troublesome messages 
that have been bothering wireless operators by cutting 
in on their real messages. One of the most probable 
causes is extraordinary atmospheric disturbance, perhaps 
sun spots. The other, which is improbable, is that the 
interruptions are coming from some high-powered wire- 
less station where experiments are being carried on in 
Japan or some distant country. That is only a bare pos- 
sibility.” , 

Interest manifestly outweighs skepticism among radio 
experts at the Navy Department. Proponents of the 
theory noted that they would enjoy the advantage of 
having no competent disputants, at least until science in 
some way accounted for the mysterious interruptions 
that had been experienced ever since wireless telegraphy 
was perfected. 

“These interruptions or ‘influences’ are entirely distinct 
in their registering effect from influences readily trace- 
able to atmospheric or static conditions,” according to 
Captain W. S. Bryant of the naval communications serv- 
ice. “They record with a feeble or ‘mushy’ intensity as 
compared with the clashing effect of static disturbances. 
I confess that they have been a much greater source of 
annoyance, however, than of interest. Whether or not 
they emanate from Mars, as suggested by Marconi, 
seems to be an open question so far. It is at least one 
that affords pleasurable exercise for the imagination.” 

If the inhabitants of another planet do signal us it 
won't be in the Morse code, according to Prof. Harold 
Jacoby, head of the department of astronomy of Colum- 
bia University. 

“Marconi speaks of the Morse signal letters occurring 
more often than any others,” observes Prof. Jacoby, “and 
that fact alone seems to me to show that these messages 
are not extra-terrestrial, but come from some place on 
the earth. 

“It is highly improbable that the people of another 
planet, if there are any such, would be acquainted with 
the Morse code, which is a complicated system of dashes 
and dots based on our alphabet. It was invented by 
Morse and cannot be regarded as universal among civil- 
ized peoples. 

“Marconi cites the fact that the sounds have occurred 
with equal intensity in New York as in London as proof 
that they come from a very great distance. But it seems 
to me that this is only proof that they come from equal 
distances. The messages might be sent from some point 
equally. distant from New York and London and yet not 
from a point beyond the earth.” 

If wireless messages are being received from some 
other planet the signals are not from Mars, but most 
probably from Venus, according to Dr. C. G. Abbot, Di- 
rector of the Smithsonian Astrophysical Observatory and 
Assistant Secretary of the Smithsonian Institution. Dr. 
Abbot makes no claim that the mysterious wireless sig- 
nals do come from another planet but says, if they do, 
Mars is eliminated as a possibility because known condi- 
tions on that planet probably would not permit the exist- 
ence of any form of living creature. 

Dr. Abbot notes the fact that on account of the greater 
distance, nearly two and one-half times less radiation 
from the sun reaches Mars than reaches the earth. It is 
probably nearly 100 per cent. colder on the average on 
that distant planet than on the earth. Knowing what 
low temperatures occur on this earth in the course of 
the winter season, it will readily be realized what 100 
degrees colder would mean. 
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Intermittent waves, which seemed to be repeated with 
persistency, were recorded at the end of January at sev- 
eral wireless stations in Baltimore. The signals did not 
resemble a code but repeated a formula, over a wide 
range of wave lengths. It is said that they were heard 
with equal ease by commercial and amateur stations at 
a time when London announced that identical “messages” 
were being recorded in a British station. 

Opinions expressed from Johns Hopkins University 
show scientists are divided on two theories—first, that 
the emanations are due to celestial disturbances, and, 
second, that the mystery may be explained by reactions 
from internal disturbances near the earth’s core. Dr. 
Joseph S. Ames, professor of physics and director of the 
physical laboratory, thinks the information thus far made 
public by Marconi on the phenomena he observed is in- 
sufficient to provide a basis for scientific discussion. 

That the undecipherable signals originate in some other 
world appears a possibility to J. Loring Arnold, profes- 
sor of physics at New York University. He states: 

“It seems to me not improbable that these unusual 
sounds may be caused either by some influence of the 
sun or by some planet’s efforts to communicate with us. 
However, the latter explanation is mere supposition at 
best, and the great inventor’s explanation seems the most 
logical.” 

Isabelle M. Lewis of the United States Naval Observa- 
tory believes that if Mars is indeed trying to signal to 
the inhabitants of our planet by wireless, a continual 
record of the nature and intensity of the disturbance will 
soon reveal the fact. The next six months should settle 
the question. 

Dr. James Harris Rogers, sponsor of an underground 
wireless system, believes that within a year wireless com- 
munication will be established with Mars. He announces 
his intention to tune his receiving apparatus to 100,000 
meters and hopes to get signals from another planet. He 
thinks that if Martians are sending their signals they 
selected this long wave length so as not to be confused 
by any signals used on this planet. 

A New York radio engineer, L. J. Lesh, believes it 
possible to build a gigantic sending station and finally to 
devise a code for communication with the radio experts 
on Mars. 

Although he believes that one of the methods of con- 
structing a station would be to erect huge antennae sus- 
pended by balloons like the British dirigible R-34, he 
asserts that a still better way would be to use huge and 
brilliant shafts of light as antennae for the system. Still 
another idea put forward by him is that two immense 
sky-high towers be erected with wires or antennae sus- 
pended from them. 

“Possible but not probable,” is the comment on the 
Mars signaling made by Dr. Samuel A. Sheldon, head of 
the department of electrical engineering at Polytechnic 
Institute of Brooklyn. 

“It is an interesting conjecture, but I should call it 
hardly scientific,” he says. “Of course we would have 
to suppose that the Martians are an older and much 
wiser race than ours, and that they have learned a great 
deal more about sending wireless messages than anything 
we know. But even with that supposition a man must 
have a very vivid imagination to picture a sending sta- 
tion powerful enough to reach across the vast distances 
that lie between the two planets at their nearest approach. 

“What may have caused the mysterious disturbances 
on Mr. Marconi’s instruments has probably had a natural 
origin. We know there are certain black spots on the 
surface of the sun which recur periodically, and which 
are accompanied by electrical storms of unimaginable 
fury. We also know that these spots have been unusually 
large and variable during the last few months. What is 
more likely than that they have sent out radio waves 
which have jumped the gap between the sun and the 
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earth and disturbed the instruments here and in London 
with an equal ag ” 

Commander R. L. McConnell of the U. S. Navy, radio 
supply officer at the Brooklyn’ Navy Yard, is equally 
skeptical of the Martian origin of any radio waves that 
have reached the earth. 

He looks upon inter-planetary signaling, however, as 
dn imaginable next step. According to his view, if the 
Martians have learned of the existence of radio waves, 
there are only two conceivable methods they would em- 
ploy for signaling with them—the modulated (that is, 
the telephone) method and the interrupted or dot-and- 
dash method. Of these the dot-and-dash method would 
be the easiest and most probable to be used, as the tele- 
graph was used before the telephone. Of course, their 
code would not be the same as ours, but it is not at all 





Charles P. Steinmetz, of the General Electric Co., notes that the Mars 
theory opens up interesting scientific speculation 
unlikely that some of their individual signals would cor- 
respond to letters of our Morse alphabet. 

“The power plant for such a radio station would have 
to be an enormous building, covering hundreds of acres. 
The antennae for such a station would reach half way 
across North America, and the cables used for it would 
be as thick as the largest tower of the group of buildings 
here in the Navy yard. 

“That’s what the Martians would have to construct on 
their planet to get their signals across to us. Perhaps 
they have done so. But it looks very iniprobable to me 
that they have.” 

Elmer A. Sperry, president of the Sperry Gyroscope 
Company, offers to send signals directly, by means of 
powerful searchlights, to the planet Mars; and then if 
there are any inhabitants there they can answer. Two 
hundred 60-inch searchlights such as were used in the 
war he thinks would do the trick, although he would 
wait until 1924, when the planets are nearest one 


another, before trying it. 
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Dr. Louis Derr, of Massachusetts Institute of Tech- 
nology, with much vigor denies that the messages occur 
trom disturbances on the sun. “The sun is an enormous 
body that sends out magnetic storms like waves; they 
don’t come in dots and dashes,” he says. “You don’t 
expect an elephant to dance a jig.” 

The wireless messages received at the Marconi station, 
in the Massachusetts professor’s opinion, come fron? 
some distant worldly station. 

Opinion from those of lesser attainments bulks large 
in quantity and quality. Many amateurs take the subject 
seriously ; others deal with it in lighter vein. Even the 
lay public has had a large and generous say, for as one 
non-technical writer expresses it, “a great public stands 
respectfully attentive in the presence of specialized wis- 
dom.” After balancing skepticisms and desires, this man 
is forced to “the admission of a magnificent chance, and 
it is the magnificent chances that give zest to human life.” 





Prof. Edouard Branly, leader of French scientific opinion, who thinks the 
discussion of signals from Mars is based upon a highly improbable 
succession of coincidences 


Another notes: “Certain it is that we are not always 
to be hermits in the great spaces of the skies. Certain it 
is that some time we shall find a language common to the 
universe and discover a means of communication. Per- 
haps the great Marconi is already on the way to the 
solving of the problem and the abolishment. of the dis- 
tances and the silences that now separate us from the 
other worlds and their peoples. The first message will 
be real news.” 

“The appeal of such a subject,’’ observes another, “is 
hardly to be overestimated.” In agreement with this view 
is one which characterizes the present “an ideal time in 
which to bring out this notion because the world is not 
prepared to believe almost anything except the obvious 
truth and we can already see an increase of interest in 
wireless which may stimulate the amateurs—if, indeed, 
they need stimulating in their fascinating work.” 

The disturbances may not be the result of efforts by 
other worlds to communicate with us, says one writer 
who evidently believes they are caused by the contestants 
in another great war on some distance planet. 

Scores of opinions have been given,on the value of the 
things we can learn from the Martians, who presumably 
have reached a more advanced .civilization, yet through 
all of these runs the strain of dqubt of communication 
success; a typical expression ‘on this point is this one: 
“But when it is remembered that our wireless devices 
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are the product not only of mind but of metals, and of 
long years of experimentation in a dozen branches of 
science, it’s discouraging.” 

Then there are many who have written in facetious 
mood. Representative of the comment in lighter vein is 
the apprehension that the Martians won’t care to com- 
municate with us, that “we are not certain that whatever 
inhabitants the stars may hold would not be too uppish 
to lean over the cosmic fence and ask us how our gar- 
dens are getting on.” 

Some of the most amazing flights of fancy are to be 
found in American newspaper editorial comment. In one 
editorial column it is suggested that the signals “may 
come from the earth’s center for all we know. Planetary 
transmission is doubted except in the automobile world.” 
In another it is advanced that the undecipherable signals 
“may be nothing more than radio messages from Bol- 
sheviki Russia explaining the beauties of the Lenine- 
Trotzky formula for perfect human happiness.” In mock 
seriousness it is also commented: “They probably pro- 
ceed from the inner consciousness of small nationalities, 
still clamoring for the right of self-determination.” 

The assertions of astronomers, eliminating Mars as 
the source of signals but conceding Venus as a possibility, 
have brought forth many fanciful constructions of the sub- 
ject, One editorial complains that most of the earth’s 
population are a bit “fed up” on the warlike planet at 
the present time “and would welcome more cordially 
overtures from almost any other planet.’”’ Another asks: 
‘What could be a greater or more agreeable change than 
a transition from the harsh commands of Mars to the 
gentle influences of Venus?” It is also suggested that, 
“there appears to be only one way to settle the raging 
controversy, and that is by referring the decision to the 
ouija board.” One writer pleads that there should be 
no doubt in the minds of thoughtful persons “that some- 
body, or some planet, somewhere, is trying to get in touch 
with the United States Senate,” desiring “some pointers 
on the most marvelously incomprehensible doings that 
have ever been known.” It is also urged that “scientists 
of this sphere perfect their receiving apparatus and dis- 
cover a rosetta stone whereby the language of that other 
globe may be translated.” This, presumably, will result 
in them “telling us what they think about prohibition.” 

Foreign comment also has some interesting features. 
Sir Frank W. Dyson; astronomer royal of Great Britain 
holds the opinion that it is quite possible to get waves 
from other planets. Sir Richard Gregory, professor of 
astronomy at Queens College, London, and editor of the 
scientific weekly Nature, thinks the whole proposition 
“unbelievable as well as a dream.” Professor Howe is 
conservative but not scornful in his observation: “All 
we know is that electro-magnetic waves are received from 
an unknown source. The most important part of Signor 
Marconi’s statement is his attribution of the .noises to 
alphabetical letters. It is not inherently impossible that 
the people inhabiting Mars have a life, language and 
Morse code similar to ours.”” Mrs. Ellen Roberts Black- 
pool, however, is not content to stand by the stereotyped 
versions and in a London letter to Marconi advances the 
novel theory that “the spirits of departed wireless opera- 
tors gone to other planets are trying to get into communi- 
cation with you.” 

Italian opinion shows a wide division, Father Alfani, 
director of the Ximenian Observatory in Florence, term- 
ing the spread of rumors on planetary messages “abso- 
lutely scandalous,” whilé Professor Domenico Argentieri, 
in this same city, thought: “Because of the regularity 
with which the signals have been observed, scientists be- 
lieve they are due, not to mechanical, but to intelligent 
force.’ From Rome, word comes that the Vatican will 
make an investigation, the theory of planet signals being 
of such iriterest that Pope Benedict has directed Cardinal 
Maffi'to make a report. 
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Absence of skepticism, too, is notable in the statement 
of Dr. Hubert Bianchi, M.P., who for many years was 
director of the Reggio Calabria wireless station. He says 
“that fifteen years of study and experimenting on the 
subject, convinced him that the mysterious signals are 
quite unexplained on the hypothesis either of earth cur- 
rents or of disturbances arising from atmospheric dis- 
charges or even of stray signals from neighboring 
stations. 

“When I began my investigations in 1905,” he writes, 
“I noticed almost nightly, between midnight and 12.45, 
that our telephone and the Morse key inserted on a co- 
herer wire, were registering rapid rhythmical signals, 
which could not be deciphered. These were followed by 
brief intervals of silence. The whole process resembled 
the regular transmission, only much quicker than normal. 
My corresponding station at the Villa San Giovanni and 
Messina never experienced phenomena of this sort.” 

Out of Germany comes word from Professor Einstein 
that he personally is “inclined to believe that these wire- 
less interruptions are due either to atmospheric dis- 
turbances or secret experiments being carried on by some 
other system of wireless telegraphy.” Professor Arrhen- 
ius, of the chair of physics in the Technical Institute at 
Stockholm, Sweden, thinks the planetary theory un- 
worthy of serious consideration and believes it is more 
probable that the wireless apparatus may have been 
influenced by the sun. 

The French Academy of Sciences evidently considers 
communication between the earth and the planets as 
among the possibilities. It has undertaken to act as judge 
for a prize of 100,000 francs ($20,000), to be given by 
the Academy for the best means of making a sign to a 
heavenly body and the receipt of a reply. 

French savants are inclined to attribute the unexplained 
wireless impulses to earthly causes. Most of the French 
press treated the whole matter as a joke, under such 
headings as “Hello, Central give me the moon,” but some 
of the more serious journals devote studied attention to 
the questions raised by Marconi. 

Professor Edouard Branly, inventor of the coherer, 
thinks that the fact that signals come in letters of Morse 
code tends to discredit the theory that they are of other 
than earthly origin. He says: 

“If we attribute these phenomenas to solar eruptions, 
how can we explain that they come in Morse? If we 
attribute them to inter-planetary sources (admitting that 
planets are inhabited), we must then admit that their 
people have reached a degree of development comparabl 
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to ours and that their science has led them to construct 
instruments similar to ours. This would be a succession 
of coincidences that I would call improbable. 

“It might be that solar eruptions were the cause of 
wireless phenomena, since light has certain effects on- 
electro-magnetic currents. It might be possible that these 
disturbances caused raps in our receiving instruments, 
but not letters of the Morse code.” 

General Ferrié, head of the military wireless, notes: 

“We have heard nothing abnormal recently at the Eif- 
fel Tower. We have disturbances which bother our com- 
munication, but they are continual. We attribute them 
to atmospheric variations and sometimes to the magnetic 
influence of the sun. We call them parasites of radio, 
but we do not think they are supernatural.” 

Marconi’s original statement, in so seizing upon the 
imagination of the world, has been so widely discussed 
and distorted that a supplementary statement has been is- 
sued by the famous inventor. In this he says: 

“I desire to protest against the interpretations that 
appear to have been put upon statements which I have 
made with regard to the possible sources of what are 
being termed mysterious messages from the unknown. 

‘Wireless messages are transmitted through the ether 
by the agency of electro-magnetic waves of definite 
lengths which can be adjusted, and in order to receive 
such messages the receivers must be tuned to the par- 
ticular wave length that is used for transmission. 

“At times signals are received which are apparently 
due to electro-magnetic waves of great length (up to 
hundreds of miles) and these signals are of the same 
character as those commonly called X’s, or strays. Occa- 
sionally such signals can be imagined to correspond to 
the Morse signals for certain letters, and these signals 
occur at all seasons and irregularly. 

“The sources of such signals are not known. They 
may be in the atmosphere or outside it and due to elec- 
trical disturbances. If outside the atmosphere they may 
arise in any point of inter-planetary space where it is well 
known electrical disturbances occur. 

“Obviously, since the planet Mars is situated some- 
where near inter-planetary space, the source of such sig- 
nals might be on it or any other planet. There is nothing, 
however, to show that this is the case nor must any purely 
fanciful speculations of mine be interpreted to mean that 
I asserted having received any intelligible or unintelligi- 
ble messages from Mars or from any other point in space 
outside the earth.” 
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Radio Operating as a Career 


Just What to Do in Order to Become a Member of a 
Dignified, Fascinating and Highly Paid Occupation 
By Pierre H. Boucheron 





‘THE aftermath of war brings a 

new era of opportunities to the 
young man contemplating the study 
of radio telegraphy, either as a pro- 
fession or as a stepping stone to 
radio engineering. There has been 
a great increase in the number of 
American vessels, and today it is 
indeed a small and unimportant 
ship which is not equipped with 
radio apparatus. At present there 
is a great demand for radio oper- 
ators, a demand which greatly ex- 
ceeds the supply, and which will 
probably continue for some time to 
come. It is no uncommon occur- 
rence. for a ship to be held up sev- 
eral days at a port, unable to sail on account of the 
scarcity of competent operators. 

This state of affairs is hardly surprising when one con- 
siders that the number of American vessels is rapidly ap- 
proaching the 3,000 mark, as compared with the few 
hundreds of pre-war days. Today, the Seven Seas are 
literally dotted with ships of the American merchant 
marine. Each ship means another opportunity. And this 
boom is not a temporary one, for it is inconceivable that 
the United States will relinquish its re-established posi- 
tion in ocean transportation. 

This article will therefore concern itself with the ad- 
vantages, opportunities and profit which may be had with 
remarkably little effort on the part of the average in- 
dividual who aspires to become a radio operator, mention- 
ing the most rapid and effective way in which he may 
prepare himself. 


The operator has many 
chances to study 
navigation 


PRIMARY CONSIDERATIONS 


First, just what are the desirable qualifications? And 
are there any assets which materially assist in the busi- 
ness of preparation? 

The most desirable age for beginners is within the 
years from 18 to 25, because during this period the mind 
readily absorbs new material, perception is more rapid 
and the senses are keener than at a later age. Particular- 
ly is this true in the matter of learning to read the Con- 
tinental Morse telegraph code. It must not be inferred 
that an older man cannot learn the profession; it may 
take him longer to become proficient, but he has one ad- 
vantage over the young one, for once he learns a subject 
his developed brain retains the knowledge more firmly 
than it remains in the more pliable mind of the younger 
man. 

A common school education is sufficient. A high school 
or college graduate, however, may make more rapid 
progress, and he certainly will have decided advantages as 
he advances to more responsible positions. 

Experience as a land line telegraph operator or fami- 
liarity with the Morse or Continental is an initial asset ; 
ability to read signals on the sounder makes it possible to 
cut down two months of preliminary training in‘ code 
practice. 

The advanced radio amateur has a very material ad- 
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vantage over any other class of embryo Marconi, and with 
a little additional prepartion and study may easily secure 
a government commercial license. 


ATTENDING A SCHOOL 


There are several ways in which you may become a 
professional radio operator ; your selection should natur- 
ally be the one most readily available to you under exist- 
ing circumstances. For instance, if you are an absolute 
beginner, the most satisfactory start is to attend a re- 
liable radio institute or school,* securing either day or 
evening instruction. With resident instruction you will 
learn the fundamentals of radio theory together with 
practical operation of all manner of apparatus, and will 
become proficient in sending and receiving messages. It 
is most important that you attain skill in key manipula- 
tion as quickly and as efficiently as possible, as it is really 
the stock-in-trade of the professional operator. 

Mastery of the code is the most difficult task of the be- 
ginner. It is essential that you devote as much time as 
you possibly can to the practice of sending and receiving. 
Your progress in learning and the length of time it 
will take to complete your’ course depends materially on 
your sending and receiving speed. To complete a radio 
course at a resident school requires, roughly estimated,, 
from two to four months and depends entirely on the 
following conditions: 

1. Your previous knowledge of either 
radio or wire telegraphy. 

2. The degree of enthusiasm, the adapta- 
bility and the consistency you display in your 
studies and code practice. 

3. The extent of your education. 

4. The amount of time you are able to 
devote to study. If it is necessary for you to 
earn your living while undergoing instruction, 
attending night classes is the most logical thing 
to do, although this, of course, may take a longer 
period of time than day instruction. 

5. Your resources while learning, though 
this is really secondary, as tuition fees are very 
reasonable compared to other forms of instruc- 
tion. 


Home Stupy 


Although attending a resident school is the most ef- 
fective way for the novice to begin, it is nevertheless pos- 
sible to become a proficient operator by home study; in 
fact a great many professionals have never attended radio 
schools nor received systematic technical instruction on 
the subject. The home student must, however, be very 
careful in code practice as it is very easy to acquire un- 
desirable mannerisms and poor style of operating. Pro- 
fessional operators should be questioned on any points 
not quite clear, and from them should be learned the 
proper manner of holding the key, making and spacing 
telegraphic characters, how to copy signals accurately, 
and other points which must be specifically brought to 
the attention of the beginner in person. 

It is very essential that the home student erect a com- 
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plete radio receiving station, and if his means permit him, 
a sending outfit as ‘well. The experience acquired in the 
process of installing will prove valuable in the future 
government examination, and a home station permits its 
owner to personally ‘ ‘Jisten-in” on actual radio operating 
and secure the necessary practice in receiving by inter- 
cepting and learning to copy press dispatches, weather 
reports, commercial messages, etc., in the regular operat- 
ing fashion. The student, too, thus becomes familiar 
with the various forms of “static” or atmospheric disturb- 
ances and he learns to read signals during its presence, 
which is quite a feat in itself. The importance of learning 
to read through “static” is recognized by all schools, some 
of which have specially constructed automatic sending 
machines so arranged as to mingle artificial “‘static” 
among the transmitted signals, thereby teaching the, stu- 
dent to copy through this form of interference. By hav- 
ing his own receiving set, the home student also becomes 
familiar with the art of ‘““weeding-out” unwanted signals 
as well as reading and copying through a certain amount 
of interference. 


LEARNING TO RECEIVE 


Sometimes it happens that after the home student 
has installed a receiving outfit, provided himself with a 
good text book on practical radio telegraphy,* and has 
had several weeks of practice, he finds himself unable to 
make out three consecutive letters while listening-in with 
his receiver. If this is the case he should not become 
discouraged, as this is due to his ear not having reached a 
point where it is readily able to quickly recognize and 
retain the meaning of each character while it is being 
transmitted. There are two general ways of acquiring 
the necessary receiving speed up to the point where the 
home student may at least read one or more words out of 
every five intercepted on his receiving set. One method 
is by securing the aid of ‘a friend and devoting a certain 
amount of time to the practice of sending and receiving, 
each taking turns at sending and receiving. This method, 
to be of value, must be practiced in a systematic manner 
and in accordance with a carefully planned schedule. Little 
benefit is gained by practicing four hours one evening, 


and not at all during the remainder of the week. It is 
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better to spend one hour each day in conscientious practice 
and keep it up consistently. Because resident schools are 
very insistent in the matter of regular code practice their 
students make good progress; it is required that from 
three to four hours be devoted to sending and receiving 
practice each day in the day classes, and from one to two 
hours in night sessions. 

Another method of learning, which may be resorted 
to in the absence of a fellow-student, is by automatic 
sending machine.* These are usually operated by a clock 
spring or a small electric motor-which causes a disc, cylin- 
der or tape record to move in such a manner as to ac- 
curately reproduce the transmission of dots and dashes, 
either in connection with a high frequency buzzer and 
telephone head receivers, or with a telegraph sounder. 
The beginner may adjust the automatic transmitter so 
that it will send as slow as two or three words a minute 
and as the student gradually learns to quickly recognize 
each individual letter, the speed may be slowly increased 
up to twenty or twenty-five words per minute, which is 
the acknowledged practical and commercial speed of radio 
signaling today. 

A word concerning sending and receiving. This 
concerns the school as well as the home student. 

It is often asserted that sending is comparatively easy 
to learn while receiving is difficult. This is very mislead- 
ing, for as a matter of fact, it is really quite a stunt to 
learn to send properly, while receiving is simply a matter 
of sufficient practice. At the present stage of the game 
it is really a delight as well as a rarity to hear a good 
sender, either radio or telegraph. This is largely due to 
improper sending instruction at the very start, re- 
sulting in the operator acquiring slip-shod and care- 
less habits of making certain letters, such as send- 
ing i for a; g for o; e for t; etc., and unless the receiv- 
ing operator at the other end has had considerable experi- 
ence in reading all manner of sending he will be unable to 
properly copy the message. ‘In consequence, time is lost 
by repetition, haranguing and the exchange of derogatory 
remarks, all of which is inefficient. The beginner should 
therefore be very particular in the manner in which he 
makes his characters. He should adopt a clear, decisive 


dot and dash form with the proper letter and word 
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spacing and time interval. This factor is known and re- 
ferred to by professional operators as telegraphic judg- 
ment, 

There is also a right and wrong way to hold the key, 
and the wrong way is not conducive to the making of per- 
fect dots and dashes. Use the first three fingers of your 
right hand, grasping the forward part of the key knob 
with the end of your thumb while the other two fingers 
reach out to the backward part of the knob, thereby in- 
suring firm and yet pliable grip of the key. Also, the up 
and down motion should be controlled from the wrist 
and not from the finger ends, as is mostly done. The 
principle is the same as that employed in the Palmer 
handwriting method—it is a wrist motion and is meant to 
relieve the fingers from the strain of too-concentrated 
muscle action, thereby preventing “writers’ cramp” or 
telegrapher’s paralysis. Remember, it is just as easy to 
form right habits of sending at the beginning as it is to 
acquire wrong ones. If the right method is acquired at 
the start it will be retained to the end and clear-cut and 
easily readable sending will always be possible. On the 
other hand if the start is made with a careless and slip- 
shod “fist” it will always remain a handicap. 

Learning to read and copy radio signals fast and 
accurately is, after all, not as difficult as it may seem. The 


most trying and discouraging part for the beginner is 
from the time he first starts to the point where he can 
begin to copy a few consecutive words without error; 
when this point is reached the student takes on new life, 
so to speak, and he immediately begins to gain confidence 
in himself, which fact comes in good stead when later he 
attempts to copy actual signals straight out of the air. 





The operator has the chance to visit many F ste of the world which are 
seldom accessible to any but the very wealthy 

In training naval radio operators during the war, it 
was found that the old method of sending plain English 
taken from a book or newspaper was improper and really 
retarded the student’s receiving speed by giving him a 
false notion of his progress. This was due mainly to the 
unavoidable habit of guessing at words or writing down 
what he thought would be the following word, as well as 
due to the fact that the student secured practically no 
practice in receiving uncommon and seldom used letters, 
such as ¥, 2, g, j, etc. In order to overcome this, mean- 
ingless and disconnected groups of letters comprising 
every letter of the alphabet, similar to code and cipher 
groups containing from four to ten letters each, were 
used exclusively, and this was kept up until the student 
had acquired a receiving speed of at least 15 words per 
minute, at which time he was permitted to, and could 
readily copy plain language or press items as well. The 
following are a few examples of code and cipher groups: 


CODIAC STQAINT 13084 
NOMADE NZOLXYO 78620 
, LASTOR LZIMNST 59032 


It is recommended that where two or more beginners 
have firmly resolved to learn to read the Continental 


THE WIRELESS AGE 








Marcu, 1920 





Morse code, that they make up a series of practice sheets 
upon which has been written or typed all manner of letter 
and numeral combinations similar to the above, each sheet 
containing four, five or eight letters of code and cipher 
words. By the way, code usually refers to pronounceable 
words whether they have any dictionary meaning or not, 
such as LAMBASNOBE and YOKER, while cipher js 
an arrangement of unpronounceable letter or numeral 
groups having a prearranged meaning, such as LMXTO 
ZLNSA AOSLN 67542. 


THE THEORY AND PRACTICAL SIDE OF RADIO OPERATING 


In addition to being proficient in sending and receiv- 
ing the Morse Continental code, a professional radio oper- 
ator must also be familiar with the theory and manner of 
operating every part of a ship or shore station installation. 
This can be learned from text books, coupled with a cer- 
tain amount of actual experience with transmitting and 
receiving instruments, and this is where the advantage of 
attending a radio school becomes a factor. 

A word of advice concerning this important subject. 

Remember that in order to pass the government ex- 
amination it is not sufficient that you simply learn by rote 
certain stock radio phrases and explanations and attempt 
to palm these off in the written examination. This will 
not do at all. You must actually know what you are writ- 
ing about and know the subject well. The writer recently 
heard of several young men who felt very confident about 
passing the examination, referring to the questions as “the 
same old dope”; when taking the examination they an- 
swered all questions in monosylabic form, giving little or 
no detail and so abbreviated their answers that the ex- 
aminers were unable to determine the extent of their 
knowledge of the subjects. As a result they were given 
so low a mark average that some failed to secure even a 
second grade license. It is most essential before you ap- 
ply for permission to take the examination that you be 
fully versed in all subjects mentioned in another section of 
this article, and also that you be prepared to receive and 
transmit the Continental Morse code at a speed of not less 


than 20 words a minute—five letters to a word. 
GRADES OF LICENSES AND REQUIREMENTS 


Before you can become a commercial radio operator, 
you must be examined as to your professional knowledge 
by government officials. If found qualified you will be 
granted a Commercial Radio Operator’s License, of which 
there are three grades. The complete classification of 
licenses follows: 

Commercial Extra First Grade. 
Commercial First Grade. 
Commercial Second Grade. 
Commercial Cargo Grade. 
Commercial Temporary Permit. 
Experiment and ‘Instruction Grade. 
Amateur First Grade. 
Amateur Second Grade. 

In this article we shall confine ourselves to the most 
important commercial grades. 

CoMMERCIAL Extra First Grape: To be eligible 
for this license, an operator must have previously held a 
Commercial First Grade License, and have eighteen 
months or more of satisfactory sea or land service; it is 
only issued where trustworthiness and efficient service en- 
titles the operator to confidence and recognition. The ex- 
amination consists of the following subjects: 

(a) Adjustment, operation and care of apparatus. 

(b) Transmitting and sound reading at a speed of 
thirty words a minute Continental Morse, and thirty per 
minute American Morse. 

(c) Use and care of storage batteries or other aux- 
iliaries. 

(d) Knowledge of International regulations and Act 
of Congress to regulate radio communication. 
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(e) Knowledge of U. S. Naval Radio Regulation. 

COMMERCIAL First GraDE: The applicant must 
pass a satisfactory examination in the following: 

(a) The adjustment, operation, and care of the.ap- 
paratus, including correction of faults and change from 
one wave to another. 

(b) Transmitting and receiving by ear at a speed of 
not less than twenty words per minute in Continental 
Morse (five letters to the word). 

(c) Use and care of storage batteries or other auxil- 
iary power apparatus. 

(d) Knowledge of the International Regulations in 
iorce applying to radio communication. 

(e) Knowledge of the requirements of the Acts of 
Congress to Regulate Radio Communication (sections 3, 
4,5, 6, 7 of the Act of August 13, 1912). 

The CoMMERCIAL Extra First Grabe and the Com- 
MERCIAL First GRADE LICENSES qualify holders for em- 
ployment at any ship or land station of any class. 

COMMERCIAL SECOND GRADE: The applicant must 
pass a satisfactory examination in all subjects prescribed 
for the first grade, with the exception that the minimum 
speed in transmitting and receiving shall be not less than 
twelve words a minute in Continental Morse, and the 
examination in the subjects will not be as comprehensive 
as that given first grade operators. 

The student operator should provide himself with 
copies of the following publications which can be readily 
secured by addressing the Superintendent of Documents, 
Government Printing Office, Washington, D. C.: 

Radio Communication Laws of the U. S.....15 cts. 
Radio Stations of the United States........ | Be 
Radio Service Bulletin (issued monthly)....05 “ 

(The above bulletin can be subscribed for at the 
rate of twenty-five cents a year). 

Most of these publications are usually supplied by 
radio companies employing operators, but it is well for the 
aspiring professional to procure them himself and become 
familiar with their contents before attempting to take the 
examination. 


WHERE AND How To SEcuRE LICENSES 


Commercial Radio operator’s licenses as well as ama- 
teur licenses of all grades may be secured after due exam- 
ination by applying to any of the following named places, 
where are situated representatives of the Department of 
Commerce : 

Radio Service, Customs House, Boston, Mass. 

Radio Service, Customs House, New York City, N. Y. 
Radio Service, Customs House, Baltimore, Md. 

Radio Service, Dept. of Commerce Bldg., Washington, 

D. C. 

Radio Service, Citizens Bank Bldg., Norfolk, Va. 
Radio Service, Customs House, New Orleans, La. 
Radio Service, Customs House, San Francisco, Cal. 
Radio Service, Customs House, Seattle, Wash. 
Radio Service, Federal Building, Chicago, III. 
Radio Service, Federal Building, Detroit, Mich. 


REMUNERATION, ADVANTAGES AND OPPORTUNITIES 


The present salary of the ship radio operator is 
$125.00 a month for senior operator and $100.00 for 
junior. In addition to this, operators are given first-class 
accommodations and meals, which is easily equivalent to 
an additional $50.00, when one considers the present high 
cost of living. While these figures represent the stand- 
ard operating wage, operators may also earn additional 
money in other ways. For instance, on some cargo ves- 
sels where there is need of but one operator, the steamship 
company will arrange to have the operator act as super- 
cargo in addition to his radio duties. For this combina- 
tion position he receives a total monthly pay of $140.00 or 
more, depending on the importance of the voyage. This 
work requires very little preparation and is of a light 
clerical nature such as the making out of crew lists, mani- 
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fests of cargo, store lists, etc. On other vessels, either 
passenger or cargo operators may check freight while at 
foreign ports. This consists of merely standing or sitting 
near the ship’s hold and keeping count of the quantity and 
nature of the various items discharged or taken on board. 
This work pays from 40 to 50 cents an hour. On many 
passenger ships, too, the OCEAN WrrELEss News is pub- 
lished as the daily newspaper of the sea. The operator in 
such cases is in effect an editor of the day’s news trans- 
mitted from shore, and he is allowed a liberal commis- 
sion on sales of the paper to passengers. 

Misleading statements are often made concerning the 
recognized status of the radio man on board ship, so a 
few words about this matter is perhaps not out of place. 
The United States Shipping Board Emergency Fleet 
Corporation states in its contract with the radio com- 
panies the following: 

“Radio operators shall be treated as officers, but with- 
out executive authority, and shall be provided accommo- 
dations suitable for an officer.” 





It is very essential that the home student erect a receiving station 


This means that the radio man is accorded all rights 
and privileges of a merchant vessel officer, except that he 
has not the authority to give executive orders to any 
member of the crew unless he has been specifically in- 
structed to do so by the captain or other accredited officer 
of the ship. This, of course, is quite natural, since the 
operator is in a class by himself and is not versed in any 
of the ship’s routine. 

The opportunities of the sea-going operator are man- 
ifold. In the first place, he has the chance to visit many 
parts of the world which are seldom accessible to any but 
the very wealthy. The radio operator having spare time 
at his disposal while at sea can study various sub- 
jects connected with his profession, such as radio traffic 
problems and the higher branches of radio engineering. 
By doing this, he may, after a few years of faithful serv- 
ice and study, be advanced to such positions as inspector, 
constructor, chief operator, assistant superintendent, rep- 
resentative, manager of coastal station, and various other 
well paying posts connected with high power trans- 
oceanic shore stations. Or, if he so desires, and wishes to 
follow the sea as a profession, he may study navigation. 

There is certainly a great deal to be said in favor of 
radio operating as a profession, and few land vocations 
can boast of as fascinating and profitable a career as that 
of radio. 





Testing Marconi V T’s 


The Electrical and Mechanical Tests That 






Are Necessary to Insure Efficient Tubes 


ITHOUT doubt, there are but few of the readers of 

this magazine who have considered the care and 
effort that is required to produce uniformly good vacuum 
tubes. A summary of the tests through which the Mar- 


coni VT’s pass will be of interest to those who use 
vacuum tubes in their experimental work. 

In addition to the electrical inspection, these tubes are 
also carefully inspected for mechanical defects 


to insure 


Smegonimns 










a 





Figure 1—The circuit for the oscillation test at 250 msters 


that the internal elements as well as the glass and base 
itself are all properly constructed and in line. 

The electrical inspection—which is made to determine 
the operating characteristic of the tube—calls, first, for a 
filament which will pass a certain standard current under 
given conditions; second, the plate voltage required for 





Figure 2—The layout used in the test for Class II tubes, subjected to a pi -te potential ot 350 volts 
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the tubes must not fall below or exceed given values: 
next, the insulation resistance is measured between th: 
plate and grid and filament terminals, this latter measure 
ment being made only after the tube has been operating 
for a considerable period of time at normal current. 

The sensitivity of the tube as a detector is also carefull) 
noted and checked against a standard in the test labora- 
tory, and finally the tubes are connected in a circuit a: 
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Figure 4—Circuit diagram of the Millcr’s bridge 
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shown in figure 1, for the oscillation test, where’ they 
must oscillate at a wave length of 250 meters, in a satis- 
factory manner, at a plate potential not greater than that 
required for the greatest sensitivity as a detector. 

The Class II tubes are all subjected to a plate potential 
of 350 volts, which they must withstand for a certain 
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period of time or be rejected. Figure 2 is a photograph 
of the layout for this test. To the right is seen the plate 
circuit voltmeter (shunted) as well as the rheostats for 
the regulation of plate potential. Filament current rheo- 
stat is shown directly behind the left hand vacuum tube 
and the galvanometer for indicating grid current is shown 
beneath the generator board and directly behind a shunt 
resistance, the latter being connected across the terminals 
of the galvanometer in order to protect it in case of 
shorted connections within the tube under test. Figure 
3 shows a photograph of a Miller’s bridge set up by the 
use of which it is possible to obtain the amplification con- 
stants, the internal resistance, and the voltage amplifica- 
tion of a tube when used with a resistance in its plate cir- 
cuit. A circuit diagram of the Miller’s bridge is shown in 
figure 4. The action and operation of this bridge is de- 
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Ficure 3—The instruments which make it possible to obtain the amplification constants, the internal resistance, and the voltage amplification of a tube 
when used with a resistance in its plate circuit 


scribed in Volume 6 of the Proceedings of the Institute of 
Radio Engineers. In figure 5 is shown a set-up for the 
oscillation test and for the detector test. A standard 
Navy short wave receiver as well as a standard Navy 
vacuum tube control box as manufactured by the Marconi 
Company and General Electric Company, respectively, are 
used in this test. A damped oscillation is supplied by the 
small oscillation generator on the left. 


To summarize, all tubes are first tested for gas and 
classified as either soft tubes (Class I—detectors and 
oscillators) or as hard tubes (Class 11—amplifiers, oscil- 
lators and detectors). The soft tubes are then tested for 
sensitivity as detectors, and either passed or rejected. 
The hard tubes are tested for amplification constant, and 
for oscillations, and either accepted or thrown out. 





Figure 5—Apparatus for making the oscillation test and the detector test 





not quite as good as it should be. 


will be given most careful attention. 





If You Were the Editor 


It is an axiom in any magazine publisher’s office that every reader is certain 
that the publication would be improved if the ideas he holds were adopted. 


We like this spirit. ‘We want to hear those who think THE Wire.ess AcE is 


Let us have all those fine suggestions. It will be worth your while, for we 
are going to give you whatever it is you think you want. 
The majority will rule, but all reasonable requests for departments or articles 





—THE Epiror 





























THE WIRELESS AGE 





Marcu, 1920 


Condenser Construction 


O those who have in mind the construction of con- 

densers the method used by Dubilier will be of in- 
terest. The principal object of his method is to provide 
a condenser in which the ‘terminal connections will. fall 
at points.spaced to such an extent, that the liability of an 
electrical discharge between terminals at different po- 
tentials is minimized, and to avoid the necessity of em- 
ploying special insulating barriers or plates between the 
terminal connections. 

Figures 1, 2 and 3 are respectively top, side, and per- 
spective views of a condenser, made in accordance with 
this method. Figures 4, 5 and 6 are views which corre- 
spond respectively to figures 1, 2 and 3, but which show 
another method of making connections. 

With reference to figures 1 to 3, a condenser is shown 
consisting of several conducting plates separated by mica 
sheets, the plates and sheets being assembled into a 
rectangular shaped block. Groups of conducting plates 
are connected in paraliel so as to form several sets of 
plates insulated from each other, these being of opposite 
polarity and connected in series to divide up the potential 
to which the condenser. is to be subjected to such an 
extent as to prevent a failure of insulation or a break- 
down in any portion of the insulation. 

Terminals for each set of plates are provided by ex- 
tending the edge portions of the plates a short distance 
beyond the face of the block. The terminals of the dif- 
ferent sets are then connected so as to place the re- 
quisite number of plates in series with each other. 

In order to prevent a discharge between terminals 
which are to be at different potentials, these terminals 
and their connections are brought out at different points 
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around the sides of the block so that each terminal wil! 
be spaced a relatively large distance from the others. In 
figures 1 to 3 this is accomplished by bringing out thx 
terminals of successive sets on different faces of th 
block, the terminals of the sets of opposite polarity i1 
the top layer being brought out for instance at sides 
4 and 6 respectively of the block and the terminals o! 
the sets of opposite polarity in the second layer being 
brought out respectively at sides 3 and 5 of the block, 
the terminals for the sets of the third layer at sides 4 and 
6, and so on. The top terminal on side 6 of the block, 
may then be connected by a conducting strip to the 
second terminal on the face 5 of the block. The terminai 
of the second layer, which is on face 3 of the block may 
then be connected by a similar ribbon to the terminal of 
the third layer which is in face 6 of the block. Th« 
terminal of the third layer, which is on face 4 of the 
block, may then be connected to the terminal of the 
fourth layer which is on face 3 of the block. The ter- 
minal of the fourth layer which is face 5 of the block 
may be connected to the terminal of the fifth layer which 
is on face 4 of the block, and so on. 

It will thus be seen that with the above arrangement 
the terminal connections extend around the sides of the 
block in a spiral fashion. In the form shown in figures 
1 to 3, the terminals 8 to 12 for instance are spaced a 
distance equal to the thickness of 3 groups of plates so 
that the chances of a discharge between such connec- 
tions are minimized. 

If the terminal connection between successive groups 
of plates be made alternately at opposite sides of the 
block as has been the usual practice, it is necessary to 
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Figures 1, 2 and 3 are respectively top, side and perspective views of the condenser and figures 4, 5 and 6 show another method 


of making connections 
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interpose between terminals and connections of dif- 
ferent potentials insulating barriers or plates, so as to 
prevent brush discharge, but these insulating plates aside 
from the greater expense they entail, are awkward be- 
cause they leave the condenser terminals in pockets or 
recesses with the result that such terminals are not readily 
accessible for making terminal connections. With a con- 
denser constructed as per above outline the greater spacing 
between the connections obviates the necessity of employ- 
ing insulating barriers between them, and no more insula- 
tion need be interposed between the superposed groups of 
plates than is used between the different plates of the in- 
terleaved groups. 

Figures 4 to 6 show a condenser of different construc- 


*to the side 15 which carries the first terminal. 
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tion, but in which the same principle of connection is 
employed. As shown in figure 4, a group of condenser 
plates may be connected in parallel and provided with a 
terminal on one face of the block similar to the one 
previously described. A second group of plates is inter- 
leaved with the first but has its common terminal lo- 
cated for instance at the side 18 of the block adjacent 
The in- 
terleaved groups of plates in the second layer may then 
have one terminal located at the side 15 of the block and 
the second terminal located at the side 21 of the block, 
etc. Terminals 14 and 19, 20 and 22, etc. may then be 
joined together to connect as many of the groups in 
series as is desired. 


Vacuum Tube Construction 


A NOVEL means of supporting the electrodes in a 
‘* vacuum tube has been worked out by T. P. Driver, 
of London. A cylindrical plate which is supported from 
both ends is provided at each end with a set of longi- 
tudinally extended carrier-bars attached on the one hand 
to the anode cylinder and on the other to a metal collar 
which is received in an annular seating formed within the 
tube, at or near the point where the extending neck of 
the tube opens into the bulb; the seating at the respective 
ends of the tube being of such diameter with respect to 
the adjacent necks as to present, endwise, oppositely- 
directed annular shoulders adapted to prevent logitudinal 
displacements of the plate and its attached supports in 
either direction after their insertion in position, while 
lateral displacement is prevented by the engagement of 
the collars with the inner peripheries of the seatings with 
which one or both of the collars may be adapted to estab- 
lish expanding spring contact. The accompanying draw- 
ing shows a side elevation of a vacuum tube, illustrating 
the method of supporting a cylindrical plate therein, a 
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method of supporting 
the cylindrical plate 


Vacuum tube showin 


portion of each end of the tube being in section while 
the filament and its supports are omitted. 


Secret Radiophone 


FUNDAMENTAL requirement of commercial tele- 

phony is there shall be no delay in the transmission of 
signals, that is, a signal must be transmitted immediately 
upon its production. This requirement precludes the use 
of code sending as ordinarily understood, for the secret 
transmission of intelligence by telephone because such 
sending would necessarily introduce a delay equal to the 
time required for translation to code. 

In order to accomplish the secret transmission of in- 
telligence, H. W. Nichols proposes to so distort the signal 
transmitted from the sending station that it shall be un- 
recognizable at points between the transmitting and re- 
ceiving stations, but by means of auxiliary modifying ap- 
paratus at the receiving station the signal is to be restored 
to its original character. A fundamental condition for 
this kind of distortion is that the order of the electrical 
states which make up the signal shall not be changed, al- 
though the intervals elapsing between successive states 
may be changed in any manner desired. If this con- 
dition is not fulfilled, the result will be either delay in 
transmission of the signal, or else superposition of one 
part of the signal upon another part, making the signal 
unintelligible. 

In the arrangement shown in the drawing signals are 
produced by the telephone transmitter, distorted by the 
apparatus intervening between the transmitter and the 
antenna, transmitted to the receiving station, received and 
restored to their original forms and finally translated into 
audible sounds by the telephone receiver. By further 





reference to the drawing it will be seen that an iron wire 
is carried along the face of an electro magnet 3, which is 
energized by a battery controlled by a microphone, which 
serves to vary the current through the magnet in accord- 
ance with speech vibrations. The result of speech vibra- 
tions impressed upon the microphone is to vary the mag- 
netic state of the wire as in the magnetic detector or tel- 
graphone, these magnetic states of the wire being per- 
manent and carried along the wire in its motion to the 
right. 

A second electro magnet shown at 6 is affected induc- 
tively by the varying magnetic states of the wire and 
serves to reproduce the vibrations impressed upon it by 
the first magnet. There will, therefore, be reproduced in 
the windings of the second magnet a current which is 
more or less a faithful copy of the current in the first. 
The magnet 6-is rigidly connected to an arm, which passes 
through guides and is driven by a cam mechanism, This 
cam may be driven by the same source of power as is used 
for the driving of the iron wire and its mechanism. The 
purpose of this cam driven magnet, is to so alter the wave 
form of vibrations induced in it with respect to the vibra- 
tions induced in the first magnet as to be unrecognizable 
when transmitted from the antenna as explained later. 

It will be obvious that if the motion of the wire is uni- 
form, and if the two magnets are relatively at rest, the 
signal induced in the second will be practically an exact 
copy of that produced by the microphone. On the other: 
hand, if there is relative motion of the magnets, it is: 











obvious that the signal induced in the last will be dis- 
torted, as the time phase relation between succeeding 
portions of the signal wave will be modified. In designing 
and operating this cam driven mechanism it is essential 
that the relative speeds of the magnets shall never be 
great enough to superimpose one part of the message 
upon another. In order to efface the message after it has 
been delivered to the second magnet, and to place the wire 
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signal is impressed upon the tape by means of the magnet 
3 it would normally, if magnets 3 and 6 were at rest 
and the tape moving uniformly, require a certain definite 
time to be transmitted to the reproducing magnet 6. Ii, 
however, the latter is in motion with respect to the 
former, the time elapsing between the production of a 
signal at 3 and its reproduction at 6 will be variable, and 
therefore the message sent out from the sending antenna 











Diagram showing electro magnets and mechanical means for distorting the signal at the transmitter and restoring it at the receiver 


into a condition suitable for the recording of a new signal, 
a permanent magnet is placed below the wire as shown 
in the figure. 

The operation of the device is as follows: ‘The dis- 
torting devices at the two stations are started in syn- 
chronism and in phase by means of a predetermined sig- 
nal. The cams may be driven by clockwork in. order to 
maintain the necessary degree of synchronism. When a 


will no longer be an exact copy of the impressed message. 
At the receiving station this message is transmitted to 
the thermionic elements, being amplified and transformed 
into low frequency form. It is then impressed upon the 
receiving magnet 36, whose motion is similar to that of 6. 
The distorted message is therefore received from the tape 
in its normal form due to the relative motion of 36 and 39, 
and reproduced in undistorted form in the receiver. 


Improved Condenser Construction 


VERY excellent method of constructing condensers 

has been developed by Franz Kratz. The salient fea- 
tures of this construction consist of two metal discs placed 
opposite to each other and having cylinders or pipes pro- 
truding inward from their centers, upon which the strips 
of paper and tinfoil (or whatever the material may be), 
are wound. In order to obtain a good contact between 
the metal discs and the two tinfoil strips, these latter are 
made somewhat wider than the distance between the discs, 
so that when the winding operation is performed, the one 
edge of each strip abuts against a disc and is thus caused 
to coil up and press firmly against it. By the pull exerted 
on these strips during winding, the discs are prevented 
from moving apart, so that no rivets, screws, soldering, 
spring pressure, or any other special means are required 
to keep the frame. together. 

Figure 1 represents a section through the condenser, 
viewed from the side, and figure 2 shows the tinfoil and 
paper strips as they appear while being wound onto the 
condenser frame or spool. 


Two metal discs or cheeks with protruding ring por-. 


tions or short pipes are arranged in parallel pianes, so 
that the rings are situated opposite to each other and a 
certain distance apart. The space between the discs may 
be bridged by a layer of insulating material, supported 
by the rings; and upon the roll or spool thus formed the 
paper and tinfoil strips are wound. The tinfoil strip is 
made somewhat broader than the distance between the 
discs so that it is caused to coil up on one edge during 








winding and.is thus pressed firmly against its disc and 
establishes an intimate contact with the same. By the 
pressure applied by the tightly wound strips the discs that 
serve as mountings are prevented from being shifted out- 
ward from the middle. This may also be prevented by 
glueing the rings to the insulation. 
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Figure 1 


Figure 2 


Figure 1—Sectional side view of condenser. Figure 2—Showing tinfoil 
and paper strips while being wound onto the condenser frame 


One of the advantages of this method over other forms 
of construction is that metal mountings are employed 
which keep the condenser together without the necessity 
for any special fixing means, such as rivets. 


Another distinct advantage of the condenser is that 
resulting from the connection of one entire edge of each 
tinfoil strip to its respective disc and terminal, so that the 
resistance of the condenser and the inductance, which the 
rolled form of condenser would offer under ordinary 
inethods of construction is eliminated, thus affording 2 
condenser with a low phase angle. 
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An Amateur Receiver 


ANY amateurs will, no doubt, be interested in con- 
structional details and circuit diagrams of a receiver 
developed by Ernest C. Mignon. Figures 1, 2, 3 and 4, 
respectively, show the layout of the receiver and the 
method of control, this last residing in a metallic ring 
shown in figure 1, as supported on a shaft coming out in 
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Figure 1—General layout of the new amateur receiver 


the center of the “clover leaf” coil arrangement and being 
counter-balanced by a weight, and shown in figure 2, 
where a cross section has been taken through a line of 
figure 1. In figure 1, it is seen that not only will the 


metallic ring revolve so as to be concentric with either one 
of the three coils, but it is also possible to vary the prox- 
imity of the metallic ring to the coils, as indicated in figure 
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Figure 2—Showing the ring and controlling knob in full and also in 
phantom 


2, wherein the ring and its controlling knob are shown in 
full and also in phantom. 

With reference to the circuit diagram, figure 4, it will 
be seen that the receiver is the usual 3-circuit type; that 
is, primary, secondary, and plate circuit, and that the 
coupling between primary, secondary, and plate circuit, 
in so far as effected by the physical relationship between 
the coils, is uncontrollable because the coils are fixed in 











position: The electrical periods of the three circuits are 
controlled in the usual way, by variation of inductance 
and capacity. A movement of the metallic ring to a posi- 
tion concentric with any one of the coils will decrease the 
inductance in that coil. A movement of the metallic ring 
to such a position that it links any two coils as indicated 
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Figure 3—Showing the metallic ring linking two coils 





in figure 3, in all probability reduces the inductance of 
both coils, to an extent, and slightly further inter-links 
their magnetic fields. 

From a strictly amateur point of view, a receiver de- 
sign such as this, for use on long wave lengths, might be 
considered satisfactory, inasmuch as practically all the 
high power stations may be copied with the device; but 






Figure 4—The circuit diagram used shows the receiver to be the 
usual 3-circuit type, namely: primary, secondary and plate circuit 





from a commercial point of view, the scheme is decidedly 
impracticable, due to the fact that there exists at all times 
both electromagnetic and electrostatic coupling between 
primary, secondary and plate circuits which is uncon- 
trollable, and furthermore it is a well-known fact that the 
use of a short circuited turn of inductance directly in the 
field of an inductance will give rise to as much as 50 per 
cent energy losses under certain conditions. 
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EXPERIMENTERS’ WORLD 


Views of readers on subjects and specific problems they would like to 
have discussed in this department will be appreciated by the Editor 




















HIS is undoubtedly the question 

of the hour, since it deals with a 
method which will make amateur op- 
eration safer and place it on a sound 
basis. Amateurs have already caused 
some little trouble, all of which could 
have been avoided were it not for the 
fact that they make use of transmit- 
ting sets with power greatly exceed- 
ing their needs. 

Through accident, I discovered that 
if inductance of certain value was 
shunted across the contacts of the buz- 
zer while the antenna and ground con- 
nections remained in their usual place, 
greater distances were covered with 
the same buzzer and the note of the 
buzzer was entirely controllable by 
varying the inductance. Screwing on 
the contact point and altering the ten- 
sion of the spring common to the ad- 
justment of buzzers, was thus made 
unnecessary. All that is required is to 
have the note of the buzzer (high fre- 
quency) adjusted to a pure note and 
one of very high pitch. It is then 
connected in the circuit as shown in 
figure 3. 

Here an inductance of the dimen- 
sions shown in figure 2 is shunted 
across the contact points. This was 
wound with one layer No. 24 SCC 
magnet wire. A slider is connected as 


A Low Power Tuned Transmitter 
for Local Use 


By E. T. Jones 


shown. The slider is employed in this 
case because, with it, greater selectiv- 
ity can be had. Of course, the units 
and tens arrangement common to pri- 
mary windings of receiving trans- 
formers can be resorted to. 

With this in mind, I decided to try 
the arrangement shown in figure l. A 


the antenna is used’as part of the 
shunt, which actually increased the 
signal strength at the receivirig sta- 
tion some 5 miles distant. The series 
inductance used is the one constructed 
to shunt the buzzer when it is em- 
ployed on an ordinary flat top antenna. 

This forms a circuit similar to the 
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figure { 


figure 2 





is 


figure 3 


Circuit diagrams showing hook-up of the high-frequency buzzer and the inductance used in ? 
the low power transmitter 


loop antenna measuring 50 ft. long 
with two No. 18 wires spaced 4 ft. 
apart, was constructed. This antenna 
was 35 ft. high at one end and 15 ft. 
high at the other. I found that it was 
also possible to effect tuning with a 
condenser of the commercial type 
measuring maximum .001  mifd., 
shunted as shown (across the antenna 
and inductance). Here it is seen that 


wavemeter (driver circuit and is un- 
doubtedly the thing for amateur local 
transmission. I am using it exclusive- 
ly and with vacuum tube receiving ap- 
paratus, I am of the opinion that this 
will transmit 10 or more miles. The 
greatest distance to date is five miles 
during mid-day. 

With suitable keys, music can be 
played on this set. 


The Submerged Receiving Aerial 






N. the January 1920 issue of the 

Wirrecess AcE I noticed an article 
on “Loop Antennae for Submarines,” 
by Ralph R. Batcher. I have read 
this article carefully and I think it is 
somewhat misleading, although I have 
the greatest respect for the position 
and occupation of its author. For, 
relative to this submerged receiving 
aerial, I have evidence enough to 
squash the idea. 

It was in either August, September, 
or October, 1916, I believe, that the 
Navy Department first conceived the 
idea of putting to actual test the possi- 
bility of receiving signals in a sub- 
merged vessel. At that time and date 


I was the radio electrician aboard the 





By Victor R. Fisher 
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Figure 1—Showing brass plates connected fore 
and aft and the lead-in wire to receiving set 
DSS K2. The submerging aerial was 
handed to me while we were still in 
the Brooklyn Navy Yard, with in- 
structions that I should rig it up when 
we arrived at New London, Conn. 

This was in June. 
Later, I rigged up this “antenna” 
which consisted of one brass plate on 
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the after mast (which carried the main 
two wire aerial), and one brass plate 
on the foremast. Insulated wires 
stretched from these plates to amid- 
ships, where they entered through a 
supposedly watertight stuffing box on 
the conning tower down to the set. 
The two departmental representatives 
were Radio Expert Clark, and an aide. 
On questioning Mr. Clark as to how 
and why they decided to experiment 
with this idea, I was told that he had 
thrown into the Potomac a couple of 
old wash boilers and pails, and copied 
NAA, which seemed entirely possible, 
acknowledging the close proximity of 
his receiving gear to NAA, which act- 
ed on his set via forced oscillations. 
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He never would have heard NAA had 
he been 50 miles further away, as ex- 
periments proved. 

But as to the submarine. After 
hooking up several thousand dollars 
worth of audions, amplifiers, and re- 
ceiving sets (not mentioning the su- 
perfluous amount of meters, variable 
condensers, etc.) the K2 submerged to 
a depth of 9 feet. The antenna was 
at the time 3 feet below surface, 
the submarine trailing behind the USS 
Tallahassee at a distance of one mile 
and making a speed.of 6 knots. All 
this time the Tallahassee was sending 
“dope” out of an American history 
and caused considerable bewilderment 
to operators of other ships in the 
vicinity. We heard... nothing. 

But just as soon as one plate emerg- 
ed and the other remained submerged, 
we could copy NFF, NAH, WDC, 
and NDC (Tallahassee). We would 
dive once more and not a sound, and 
all this wonderful outlay of apparatus. 
It all proved a fizzle. 

During the thirty months of foreign 
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Figure 2—A single-loop antenna without ground 
used for receiving 

service, I had the good fortune to 
spend one year at the French trans- 
Atlantic station YN (Lyons). I had 
considerable experience there with 
aerials. We used no ground for re- 
ceiving, simply one immense loop, 110 
feet high, 300 feet long (figure 2). We 
had three receiving antennae of this 
same style, and although one of these 
was situated on a farm a few blocks 
away, all the receiving sets were in 
the same room, the lead-ins coming 
into the room via underground insul- 
ated cables. 

The most remarkable feat ever ac- 
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complished on one aerial, I believe, 
was. accomplished there. We had 
three receiving stations, one for NSS, 
one for NFF, and the other for NDD, 
and the USS George Washington. It 
so happened that we had a bad ground 
on one of these out of the way anten- 
nae which compelled us to double up 
on one aerial. In other words, we 
had to copy NSS and NFF on the 
same aerial, and without grounds. 
We kept to this plan, for it was work- 
ing beautifully, until YN installed his 
new transmitter. Up to then we had 
been able to copy NSS and NFF on 
the same aerial, while YN was trans- 
mitting with his alcohol burning arc. 
But when he received his Alexander- 
son machine we had to abandon the 
idea, for he transmitted on very near 
the same wave as NFF and when one 
man copied NFF he most likely had 
decreased the signals from NSS 
enough to allow YN to break him up 
altogether. Lyons has a 150-kw ma- 
chine and radiates 180 when it’s work- 
ing right. 


A Successful Undamped Wave Circuit 


N undamped wave circuit with 

dimensions of the units is sup- 
plied by the writer, with the belief 
that the set outlined possesses many 
advantages which will be apparent to 
the amateur. Very long distance rec- 
ords have been obtained with a set of 
this type, using a small aerial, there- 
fore, it should be suitable for use with 
the usual amateur. The results ob- 
tained will amply repay the trouble 
and expense of construction: 

The following dimensions do not 
need to be followed precisely, but have 
been chosen to give a suitable range of 
wavelength. 

The primary and secondary tubes of 
the coupler are wound with 15 inches 
of wire. The former is 514 inches in 
diameter while the latter is 5 inches in 
diameter. The primary is wound with 
No. 24 S.S.C. wire or with bare wire 
suitably spaced. The secondary is 
wound with No. 28 S. S. C. wire, taps 
to the secondary switch being taken 
off at suitable intervals. The primary 
is varied with a slider. The writer 
advocates the use of a slider because 
of the ease of adjustment. However, 
'o avoid capacitative effects from the 
body of the operator, the slider should 
be moved by a handle of at least six 
inches in length, made of hard rubber 
or other equally good insulation. 

The aerial loading coil L, should be 
fve or six inches in diameter and 


thirty inches long, wound closely with 
No, 25 S.S.C., taps to the multi-point 
switch being taken every 3 inches or. 
80. Precision adjustment is made by 
This variometer 


© Variometer V. 


By J. C. Morris, Jr. 


consists of two cardboard tubes one 
inch long and 5 and 6 inches in dia- 
meter respectively, wound with No. 25 
S.S.C., care being taken to keep the 
same amount of wire on the two coils. 
The inductance is varied in the usual 








The regenerative couplings L, L, 
have fixed values of inductance, but 
should be: constructed so as to have 
fairly variable couplings. Good re- 
sults are obtained with both coils 7 
inches long, L, being 5% inches in 





Jit 

















Circuit diagram of undamped wave receiver which can also be used for the reception of long 
amped waves . 


manner by revolving the 
within the outer. . 

The plate and grid loading induct- 
ances have identical values, consisting 


inner coil 
>. 


of tubes 5 inches in diameter afid thirty 
inches long, wound closely with No. 28 


S.S.C. The inductance may be varied 


bya suitable slider or by a multi-point 
switch, taps being taken from the 5, 10, 
14, 16, 18, 19, 20, 22, 24, 26, 28, and 
30th inch of winding. 





diameter, while L, is 5 inches in dia- 
meter. 


28 S.S.C. 


Both coils are wound with No. 


Often amateurs can make old coup- 


lers function in this position by re- 
winding same, or suitable variometers 
are sometimes substituted. 


C, is a variable capacity of maxi- 


mum value of .0005 mf. C, is a fixed 
capacity of .0005 mf. 
condenser of .002 mf. 


C, is a variable 


(Two .001 mf. 





28 


desired. ) 

In use, the primary of the loose 
coupler covers about 1% of the second- 
ary. L, is about % way in. L, is 
almost completely used. The other 
values depend on the wavelength of 
the received wave. C, and C; are 
varied simultaneously. 

Attention is called to the filament 
ground connection. 








condensers in parallel may be used if 
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Filament control is accomplished by 
means of the battery rheostat. B bat- 
tery current may be varied either by 
the potentiometer or by the step by 
step method. Caution is advised to 
see that the A battery does not tend to 
oppose the B battery. 

The writer advises bringing the bulb 
to a sensitive condition by the use of a 
test buzzer in inductive relation to the 
ground circuit. 
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This circuit may be used for the 
reception of long damped waves. 

In order to hear the more distant 
stations at times, it is advisable to em- 
ploy a one or two step valve amplifier, 
The connections of the one step ampli- 
fier are shown by the dotted lines, 
When the amplifier is employed, the 
phones are removed from the circuit 
and the primary of the audio frequency 
iron core transformer is connected in, 


An Efficient Aerial Switch 


VERY radio station needs an eff- 

cient aerial switch. If its action 
is quick, snappy, and dependable, it is 
a great help to good radio communi- 
cation. The switch here presented has 
all of these desirable features. 























No provision for the shutting off of 
low voltage.power is provided, as with 
a careful operator it was found to be 
unnecessary. The construction is 
further simplified. by eliminating the 
ground lever. The ground wire is 
permanently connected to the receiver 
and transmitter, the aerial being 
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switched from one to the other (see 
figure 5). 

The main lever is about 6” x 1” x 
¥y" of heavy copper. A hard rubber 
shield, and navy knob are mounted on 
the axle (see figures 2 and 3). The 


Rece/ver 


per cable is soldered to the switch 
lever, coiled loosely around the axle, 
and then led to the copper plate and 
soldered, thus making positive connec- 
tion at all times. The clips used may 
be taken from a large knife-switch, or 





“sie Tronsruter. 










a Copper strip 
1 / width of blade 
Joring chp 


Various views of the improved aerial switch 


shield prevents the possibility of 
touching the switch arm, and the use 
of the large knob makes the throwing 
of the switch very easy. This navy 
knob is provided with a brass insert, 
which is screwed onto the main axle, 
which is threaded and fitted with nuts, 
as shown in figure 2. A flexible cop- 


may be built up, as in figure 4, at the 
discretion of the constructor. The 
base may be of hard rubber or of sea- 
soned wood. 

Details are clearly shown in the dia- 
grams. Dimensions are omitted, as 
they vary with the materials on hand. 
The design should prove satisfactory. 


Spark Coil ‘Transmitters 


USERS of spark coils have in the 
past overlooked several import- 
ant factors in designing the installa- 
tiqn. A panel spark coil set is more or 
less difficult to construct, whereas an 
efficient transmitter requires no panel. 

Almost without exception, amateur 
stations are located some distance 
from the ground, yet the transmitter, 
to be truly efficient, should be located 
close to the ground. This will be ap- 
parent on considering the voltage and 
current nodes and loops in an anten- 
na and closed oscillating circuit. It 
is a well known fact that in a freely 
oscillating aerial the voltage loop is at 


By Albert T. Lynch 


the free end of the aerial, the current 
loop at the base; in other words, the 
voltage is low at the ground while the 
current is at the greatest value. 

In the primary closed oscillating cir- 
cuit the voltage loops are located at 
the condenser plates, the current loop 
being at the center of the inductance 
in the circuit. Hence it is a circuit 
transference rather than that of volt- 
age which takes place in the oscilla- 
tion transformer. For maximum re- 
sults, therefore, the secondary of the 
oscillation transformer should be con- 
nected in that portion of the aerial cir- 
cuit where the current loop is located, 


ie., the ground. Sets so connected 
have by. actual test proven their ad- 
vantage. 

We then can forego the panel set 
located in the operating room and 
place the transmitting apparatus in the 
basement with great advantage. By 
one stroke we make unnecessary 4 
panel, eliminate the noise and gail 
efficiency. : 

With such an arrangement it 1 
hardly necessary to burden the techn 
cal press with another design for as 
sembling the apparatus. Mount the 
instruments compactly in a box fast- 
ened to the ceiling of the basement, 
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using an oscillation transformer for 
coupling the aerial and closed oscillat- 
ing circuit. A pair of No. 14 rubber 
covered wires can be run up through 
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in upper story 
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in basement 
figure 1 
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and the current high at the ground 
connection the importance of this part 
of the installation will be fully real- 
ized. 


Y. 








o--—-- - + 
To rec set 
© ° 
Tronsmitier 
Light mi 
fay 
eo, iy: figure 2 


Two circuit diagrams showing the secondary of the oscillation transformer goupled to the 
ground section of the aerial circuit 


the partitions to enable a key to be 
located at the operating table for 
transmitting. 

The ground lead should run 
straight to the water pipe or buried 
wires if pipes are not available. By 
remembering that the voltage is low 


A difficulty is apparently introduced 
in the matter of switching in the re- 
ceiving instruments. This can be 
readily overcome by the insertion of a 
switch as shown in the accompanying 
diagram. By mounting the lightning 
switch so it can be operated by a rod 
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extending through the wall it can also 
serve as an aerial switch, open for re- 
ceiving, closed for transmitting. 

The transmitter should be carefully 
adjusted by using a wavemeter and a 
decremeter. A hot wire ammeter is 
sometimes very deceptive. The best 
way is to tune to 200 meters and then 
get another station to listen in and de- 
termine the sharpness of the tuning, 
loosening the coupling till the wave 
emitted is clear and sharp. It is well 
to remember that if the strength of the 
signal drops to half value by detuning 
6 meters on the wavemeter the wave 
has a decrement of .02 or less. It will 
be found that a closer coupling can be 
used with a set located in the basement 
than one in the upper room of a house 
with an increase in range. 

These paragraphs may cause a state 
of confusion in the minds of those 
about to construct a panel set, but it is 
merely a question of whether the im- 
proved appearance of your statiori is 
more to be desired than efficiency. Let 
the-amateur decide. Of course he can 
build a panel set and place it in the 
basement ; or better still, locate his sta- 
tion there with improvement in all re- 
spects. 


The Vacuum Tube as a Frequency Multiplier 


By Clyde J. Fitch 


BESIDES being a detector, genera- 
tor, and amplifier of radio fre- 
quency currents, the vacuum tube can 
also be used as a frequency multiplier. 
Figure 2 shows a method of tripling 
the frequency. This method has 
never been tried by the writer, and is 
offered only as a suggestion for the ex- 
perimenter. A sinusoidal alternating 
current connected to terminals A and 
B, figure 2, will cause an alternating 
current of three times the frequency 
in the circuit L,C,, if the tubes are 
properly adjusted, and the coils L, and 
L, are of opposite polarity. 
An explanation can be found from 
the characteristic curve of the tube, 


PLATE CURRENT 





GRID POTENTIAL 


Figure 1—Characteristic curve of the vacuum tube 
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BUY THIS QUICKLY—AT A BARGAIN 
NAVY RECEIVING SET. 


180 to 6,000 Meters. Arc or Spark. 2 new V.T.1 
Army Bulbs, set of Stromberg Carlson Phones, 
New B Battery. This set cost over $200.00 for 
materials. Balance rotaries and nothing except 
Navy specification. The Bakelite front panel cost 
$40.00. Latest simplified circuits. Must sell for 
$130.00 complete. Set used only two weeks. JOHN 
B. HAWLEY, JR., BOX 40, CASCADILLA HALL, 
CORNELL UNIVERSITY, ITHACA, N. Y. 


Wireless supplies especially for the amateur. 
Magnet wire, brass and zinc rod, inductance 
tubes. Standard wireless knob and lever 35c. 
Switch points and screws 25c dozen. One piece 
switch point with screw stud and nut 40c dozen. 
NOVOTOY RADIO SHOP, 20 West Sth S&t., 
Charlotte, N. C. 





If you have anything to sell or if you want to 
buy something use these columns to get results. 





figure 1. The horizontal axis indi- 
cates the potential of the grid in re- 
spect to the filament, and the vertical 
axis, the plate current in milliamperes. 
As the grid potential increases, the 
plate current at first increases rather 
slowly, then very rapidly, then less 
rapidly, and finally becomes constant 
at the saturation point. By carefully 
adjusting the filament current and 
plate potential of tube V,, we can op- 
erate it at the lower bend of the char- 
acteristic curve, at A, figure 1, and the 
plate current through L, will be 
peaked, as in B, figure 3. By adjust- 
ing the filament current and plate po- 
tential of tube V, to operate at the up- 
per bend of the curve at B, figure 1, 
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Figure 2—Method of tripling the frequency 


the plate current through L, will be 
flat topped as indicated by upper curve 
in figure 3. 

Curves B and C each indicate the 
presence of a strong harmonic oscilla- 
tion of three times the fundamental 
frequency. By connecting coils L, 


and L, so they are 180° out of phase, 
and hence neutralize each other, the 
fundamental oscillation will disappear, 
and the harmonic of triple frequency 
will exist alone. This is shown in 
curve D, which is obtained by sub- 
tracting the ordinates of curve B from 
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Figure 3—Graphs showing plate current resulting 
rom various adjustments 

those of curve C. Curve D, therefore, 
represents the resultant current 
through coils L, and L, and will in- 
duce a similar current in the tuned cir- 
cuit L,C,. Curve A represents the al- 
ternating current connected to termi- 
nals A.and B, figure 2. 


Circuit-Changing Switch for Receiving Sets 


K JR changing various connections 

in the receiving set when different 
circuits are being tried, it-is often 
desirable to have a switch that will 
accomplish this in one operation, in- 
stead of using a number of separate 
switches. Telephone cam switches are 
commonly employed for this purpose, 
but these sometimes introduce capacity 
effects that are unwelcome, and are 
rather expensive for the amateur of 
limited means. 

The switch here described is not 
open to these objections, as it has very 
small capacity effect and may be con- 
structed of the simplest materials at 
slight cost. It consists of a rod of 


bakelite or well-seasoned hardwood, 
about one inch in diameter, mounted 
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Complete switch with four pairs of springs 


to turn just above a rectangular block 
of the same material. The bearings 
for the rodare provided with machine 
screws threaded into each end, holes 
4 inch deep being drilled for the 
screws. The bearing supports are 
made of 1/16 inch brass strips screwed 
to the ends of the base block. 





A series of contact springs touching 
the sides of the rod are mounted on 
each side of the base block, and the 
connections between different sets of 
these springs are established by means 
of conductors running through the 
rod. These conductors are made of & 
inch copper or brass rod, forced into 
holes drilled for that purpose, and 
projecting 1/16 inch on each side. 
It will be noted that one pair is at 
right angles to the other pair, so that 
the connections are changed by turning 
the rod through 90°. The contact 
springs are made of No. 28 phosphor 
bronze or brass, %4 inch wide. © The 
accompanying drawing shows a com- 
plete switch with four pairs of springs, 
but any number required may be used. 
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THE WIRELESS EXPERIMENTERS’ MANUAL By Elmer E. Bucher 
The only book published that comprehensively covers the theory and design of amateur wireless transmitters and receiv- 
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_Shows over 100 different circuits for the practical use of the esting branch of p Bape Gommmmunination ee ttig hy Borg PPees saber 
Vacuum Tube as a Detector, Radio or Audio Frequency Amplifier, It is written in clear style, and presupposes very little knowledge 
Regenerative Receiver, Beat Receiver and Generator of Radio Fre- of radio. Fully illustrated with wiring diagrams and previously 
quency Currents. unpublished photographs of “wireless telephone’ apparatus. 

Sone Sree SEO -Shegtnens Seette, Say by step, in simple and direct an are over 400 separate topics listed in a. carefully prepared 
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RADIO INSTRUMENTS AND MEASUREMENTS 

Here is a book that should be in the hands of every wireless worker. currents, Radio circuits, Damping, Wave meters, Condensers, Colls, 
It answers the questions you want to ask and will add materially to Current measurements, Instruments and methods of radio measure- 
the efficiency of your wireless work. ments, Resistance measurement, Sources of high frequency current, 
Under the general heads that follow it treats simply and concisely Calculation of capacity and inductance, Design of inductance coils, 
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the city fish- 
fancy tackle 
typical coun- 


cartoon showing 


‘THE 


erman with all his 
but with no fish, and the 
try lad with almost no tackle, but with 
plenty of fish, is familiar to everyone. 
Perhaps the average wireless novice is 
like the country lad in that he’ has 


rather meager tackle with which to 
conduct his wireless experiments. The 
resemblance ends there, however, for 
the art of operating wireless apparatus 
involves a few qualifications not gen- 
erally encountered in the art of catch- 
ing fish. No problem is likely to cause 
as much hesitation, next to the finan- 
cial one, as that of the aerial. The 
novice no sooner reads that the 
“longer and higher the aerial the bet- 
ter” than he longs for a couple of sky- 
scrapers to stretch his wires between. 
However, he turns over a page only to 
learn that someone has actually buried 
the aerial in the ground—it’s no longer 
an aerial. The novice may accept these 
statements, but he doesn’t understand 
them. Such extremes are too much 


for a beginner, and it is as much of a 





A Simple and Ready-Made Aerial 


By C. L. Allen 





mystery to him as the latest fashions 
showing women wearing furs in sum- 
mer and socks instead of stockings in 
winter. 

In selecting the proper type of 
aerial, therefore, the beginner will per- 
haps do well to compromise on a happy 
medium, especially if his purse is in- 
versely proportional to his ambition. 

The writer, being affected with the 
usual beginner’s troubles and in addi- 
tion being, paradoxically, lazy as 
well as ambitious, began by look- 
ing about for a “ready made” 
aerial. After debating several 
schemes and trying others he 
found a possible solution of the prob- 
lem in the common down-spout and 
tin gutter of his house. The spout 
was of copper and the gutter of tin, 
both of good size, and the latter not 
over thirty feet from the ground, but 
extending completely about _ the 
house. A wire was soldered to the 
spout near the bottom and led into the 
house, with a jack knife switch placed 
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© and understand its construction, 


The Jones Patented Crystal Detector 


Crystal to the 
It keeps you on the 
LIVE SPOT at all times and thereby gives you the loudest and 


Four Dollars net, Postpaid. 


OUR LATEST CABINET VACUUM TUBE RECEIVING SET 











Send for new Ilus- | 
trated descriptive 
Bulletin describing 
these and other 
High Grade ager 
Apparatus. 


action of 





it in a Cabinet and 


instead of enclosing 
and satisfactory results are necessary 














When writing to advertisers please mention THE WIRELESS AGE 

















[Re ecsrs o> 











ons 
am- 
s in 


of 
per- 
PPY 
in- 
jon. 
the 
ddi- 

as 
00k- 
ide’ 
eral 

he 
rob- 
and 
pout 
tin, 
not 
, but 

the 
» the 
o the 
laced 





| SANDS of sa 


Marcu, 1920 EXPERIMENTERS’ WORLD 








in the circuit between the spout and 
the instruments. 

Two grounds were available at 
pleasure by means of a_ two-point 
switch, one on the water pipe and the Utmost In 
other on the gas main, the latter at the 


point where it entered the house from Accuracy and Dependability 


the street. ° 


This “ready made” aerial—found 
on practically every dwelling, however 
humble or elaborate—actually offers 
the novice something for nothing and, -_ 
aside from the moment consumed in . 
soldering the connecting wire, in- 


volves no expenditure of time or labor. 
If in a given case it does not give de- 
sired results, it might be kept in mind M (5 S i 
that height is really of consequence, otor enerator ec S 
and a “three decker” dwelling is pref- 
erable to the bungalow type. for 
The arrangement offers no added e 
danger from lightning, does not need W ] i ] h 
any ground switch, is not liable to be ire Css e CS rap y 
blown down by storms and is not con- 
spicuous before the general public. and 
With a tuning coil, a simple de- * 
tector-condenser and a pair of four W ] | ] h 
dollar 2000-ohm receivers, the writer ire CSS e ep Ony 
began the job of “listening in.” No 
+ somtengelbs Bags BH % Aeneas. 4 Designed for land stations, ships, portable 


greater eagerness or with less results. 
However, after much trying of this . = i irigi- 
and that, until patience had ceased to hand operated veaiaaiah aeroplanes, dirigi 
be a virtue, one evening, “while I nod- bles, train signaling and a variety of special 
ded, nearly napping, suddenly there ; 
came a tapping, as of someone gently purposes. 
rapping’—and, behold! NAF (New- 
port, R. I.) made its first recognized 
entry. 

There is something about hearing 
one’s first wireless signal that is a 
reward for all the work and time that 
has gone before; like the boy’s first 
rifle it may be a pretty slim affair but 
it’s real, and it’s his. What further rere bs tS ahoretardes ii . 
joys me reading and grasping of a a oe a epee | as PO ee ee Pore wae 
complete message might bring, the ‘ > wr 
writer could Seat only surmise, Tae his Croc KER -Wu EE LER Com PANY 
knowledge of the code was very lim- eich  Chizato ' >. Pittsbavph Philactaboles 
ited. Boston Clevelant AMPERE.NEWQZERSEY Newock  Baltimor . 

One of the biggest fish in the wire- Syracuse © Birming/iam siamo 
less pond is the time signal sent out by 














high-power stations, and since it calls 
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8@¢ Boylstor_ St. 
Bostor. — Mass. 
ANNOUNCEMENT! 


Arrangements have been completed whereby EVERY MAN who graduates from the EASTERN RADIO INSTITUTE is 
POSITIVELY GUARANTEED a good position. When you realize that it only takes six months in the Day School or nine 
months in the Evening School to accomlish the work and that the salaries for beginners are from $100 to $125 per month, 
food and quarters included, and that the entire expense of the course can be returned to you in one month’s salary, doesn’t 
this appeal to you? Remember we are the OLDEST, LARGEST, and BEST EQUIPPED telegraph school and have THOU- 

ton tisfied graduates to our credit. This speaks for itself. Day and Evening classes. Start any Monday. Our pros- 
Pectus for the asking. 
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PERFECTION 
Lettering and 
Drawing Pen 


HE most simple 

and most efficient 
lettering pen for 
free-hand lettering. 
It writes with a 
steady, smooth vel- 
vety touch. 


It’s Different! 
Try It! 


If you want com- 
fort, speed and efh- 
ciency in lettering, try 
thePERFECTION. 
Eliminates that con- 


Sant refilling and 
cleaning. The PER- 


FECTION is the 


only lettering pen that actually 
solves the lettering problem. 


Made in eight sizes to 


suit all requirements. 
Write for Circular No. W. 


Manufactured solely by 


New York Blue Print 
Paper Co, 


Sensitized Papers, Drawing Materials, 
Drafting Furniture 


102 Reade Street New York City 


<> 
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for no knowledge of the code it is not 
so véry difficult to angle for. How- 
ever, the wireless sets usually de- 
scribed as suitable for time signal re- 
ception are somewhat more elaborate 
than the simple outfit alreddy men- 
tioned, and the aerials are “longer and 
higher.” It was only by chance, 
therefore, that the writer was listen- 
ing in late one evening, and it was 
only a childish desire to see the wheels 
go ’round that made him push the 
slider much further along the coil than 
usual, which accidentally put the re- 
ceiver in tune with NAA (Arlington, 
or Radio, Va.) Signals came in on 
his tin gutter aerial, located in New 
England. The signals did not come in 
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simple vertical type with a ball and 
socket adjustment, the galena crystal 
enclosed in glass, and the whole look. 
ing more like a tiny lantern than any- 
thing else. With this equipment the 
reception of signals at night could be 
depended upon fairly well, although 
some nights were better than others, 
With the approaching summer they 
grew weaker. The aerial apparently 
worked equally well during rain of 
sunshine. 

Having tried a much-advertised 
amplifying device without getting the 
desired results, I experimented with a 
pair of high-priced receivers of novel 
design, acquired from a fellow “bug.” 
After repeated trials no appreciable 





The next Prize Contest Subject is: 


a calibration curve for the instrument. 


wavemeter. 


space rates paid for technical articles. 





Prize Contest 


“The Design and Construction of a Simple Wavemeter, 
Range 150 to 300 Meters.” 


Those designs which are built around any one of the standard type of con- 
densers obtainable on the market will be given preference. The data should include 


The prize-winning articles will be published in the June issue. 
Closing date, April 17th. 


Contestants for the prizes are requested to submit articles at the earliest 
practicable date. 


To one who pays frequent visits to the stations of his amateur friends, 
it is surprising to note the absence in the majority of these, of any form of 
A wavemeter is a very simple thing. 
useful device and the simplicity of its construction, together with its use- 
fulness, should be sufficient incentive for every amateur to construct one. 


PRIZE CONTEST CONDITIONS—Manuscripts on the subject announced above are judged 
by the Editors of The Wireless Age from the viewpoint of the ingeniousness of the idea 
resented, its practicability and general utility, originality, and clearness in the description. 
iterary ability is not needed, but neatness in manuscript and drawing is taken into account. 
Finished drawings are not required, sketches will do. The contest is open to ecorgeeds. The 
closing date is given in the above announcement. the following 
prizes: First Prize, $10.00; Second Prize, $5.00; Third Prize, $3.00; in addition to the regular 


All manuscripts should be addressed to the Contest Editor of The Wireless Age. 


It is also an extremely 


The Wireless Age will award 








like the boom of a cannon, nor even 
like those of the “buzzer,” but they 
were audible. 

Subsequent trials were disappoint- 
ing, especially in the daytime, and so a 
loose coupler was substituted for the 
coil and several crystal detectors were 
also tried. Crystal detectors remind 
one of the old adage “when she will 
she will, and when she won’t she 
won’t, and there’s an end on ’t.” 
Doubtless other detectors are equally 
guilty. Fortunately there is nothing 
bigamous about having more than. one 
detector; in fact, there seems to be 
safety in numbers, although two will 
answer nicely and also reduce the ex- 
pense. The detector is the very heart 
of the apparatus, the sine qua non of 
the whole, yet the most satisfactory 
detector the writer has used to date 
cost about two dollars and was of a 


improvement was noticed and added 
respect was acquired for the cheaper 
telephones which were apparently giv- 
ing results out of all proportion to their 
cost. 

With a pair of ordinary wireless 
receivers bridged across a fixed com 
denser and with a good detector and 
loose coupler many of the long winter 
evenings will not seem so long, evel 
in these dry times, and the total cost 
need not exceed ten or fifteen dollars 

By getting a book on first principles 
of wireless, any Tom, Dick or Harty 
can learn to manipulate a set and se 
cure results. Experience is the best 
instructor. Moreover, the wireles 
telephone is already knocking at the 
door and will in all probability be # 
regular use ere long. The novice cal 
then entertain the whole f 
whether they know any code or ni 
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Quick Service 


Fine Quality 





Bronze and Aluminum 
Castings of the Better Grade 


Our facilities enable us to make prompt shipments of quality castings in 
large quantities at attractive prices. 


Castings guaranteed true to pattern. 


Let us quote on your requirements. 


Bronze Rods and Bushing Castings 


Fischer-Sweeny Bronze Company 
HOBOKEN, NEW JERSEY 




























JOHN FIRTH &G COMPANY, Ince. 
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SOLE DISTRIBUTORS OF THE BALDWIN MICA DIAPHRAGM 
TELEPHONES, BALANCED ARMATURE TYPE. THE MOST SEN- 
SITIVE TELEPHONE ON THE MARKET. STANDARDIZED BY ALL 
THE NAVIES OF THE WORLD. SCIENTIFIC INVESTIGATORS 
PRONOUNCE THE BALDWIN “TYPE E” THE ONLY PHONE SUIT- 
ABLE FOR USE WITH THE MARCONI VACUUM TUBE. 


Type C—Navy Standard 
Type D—Smaller Type 


Type E—Newest Type 
Type F—Smaller Type 






Write for Catalogue 








MANUFACTURERS OF U. S. NAVY STANDARD LEYDEN JARS, 
SILVER AND COPPER DEPOSIT, KOLSTER PORTABLE DECRE- 


METERS, WAVE METERS, AND ALL HIGH’ CLASS MEASURING 
INSTRUMENTS. | 
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Stromberg-Carlson 
Radio Head Set 








A Set that combines your ideal 
of extreme sensitiveness with a 
strong, durable construction that 
stands the gaff of continuous serv- 
ice ashore or aboard ship. 


All operating parts housed in 
dust-proof and moisture-proof alu- 
minum cases. The diaphragm is 
mounted metal-to-metal in such a 
way that temperature variation will 
not disturb the air-gap adjust- 
ments. Non-conducting spool 
heads and slotted pole tips elimi- 
nate 90 per cent’ of the eddy cur- 
rent losses that are found in other 
head sets. 


Each set is wound to a resistance 
of 2,000 ohms with pure copper wire 
and furnished complete with 6-foot 
moisture-proof cord _ attached. 
Tested for matched diaphragm tun- 
ing and operating qualities in 
actual service before shipment. 


Send $12.00 for sample set for 
trial in your own station—satisfac- 
tion guaranteed or your money re- 
funded upon return of set.. Write 
for Bulletin 1206 giving full 
description. , 


Stromberg-Carlson 


Telephone Mfg. Co. 


ROCHESTER, N. Y. 


Chicago, Ill. 
Toronto, Ont. 


Kansas City, Mo. 





THE WIRELESS AGE 








5AP in Texas 


TATION 5AP, illustrated in the 

accompanying photograph, is the 
property of Raymond L. White, of 
Ennis, Texas, and is located three 
miles from the city of Ennis, at the 
Lake Side Country Club. 

The station is a one-room boxed 
building, and is something ‘similar to 
















In location it is something similar tg 
that of 9ZN. 

The transmitter consists of a 1 kw. 
Thordarson transformer having a see- 
ondary voltage of 24,000, twelve Mur- 
dock moulded condensers with a ¢a- 
pacity of .0017 mfd. each, connected 
in series parallel (seven condensers 
and one rack missing), Murdock non- 











Station SAP, owned and operated by Raymond L. White, Ennis, Texas 


the rad‘o cabin found on boat deck of 
the average ocean going liner. It is 
situated at the end of one of the 60- 
foot masts, and a six-wire inverted L 
antenna is employed. There are no 
buildings or obstructions near, and 
when the station is fully completed 


* some very efficient work is expected. 


synchronous rotary gap. The oscilla- 
tory transformer is made of 1” x 1/16" 
brass ribbon and mounted as shown, 
the hot-wire ammeter is just to the left 
of the oscillatory transformer mounted 
on the marble slab; the necessary con- 
nections for the transmitter are of 


copper braid 1 1/16” in width. 









@ld Town Cances 


Laze along in the alder shadows or shoot 
through swift water, an ‘Old Town Canoe” 
will obey every move of your paddle. Light 
as a bubble, graceful as aswan, but staunch 
as a scow. 
safest canoe made—safer than most row 
boats. 
stock. $67 up. At dealer’s or factory. 


OLD TOWN CANOE CO. 
923 Fourth St. 
Old Town, Maine, U.S. A. 


Every Stroke Counts 


The ‘“Sponson Model’’ is the 


Write for catalog, 3000 canoes in 














The Radio Electric Company 


If you are in need of Honey-Comb coils we can supply you. A complete 
stock of all sizes on hand ready for immediate shipment. 


— 
Radisco Agency 
Baldwin, Brandes, Brownlie receivers; Marconi standard VT’s, sockets, 
and grid leak condensers. Thordarson and Packard transformers. 
Apparatus made to your specifications —We make and sell everything radio. 
Send 10 cents for our latest catalog. } 


The Radio Electric Company 
4614 Henry Street 


Pittsburgh, Penn. | 
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The receiver consists of a navy type 
Joose-coupler (short wave regenera- 
tive receiver coming). The arc re- 
ceiver has a wave length of 300 to 
18,000 meters. 


EXPERIMENTERS’ WORLD 


The installation of a short wave re- 
generative receiver has since been 
effected. Stations on 425 meters 
(special amateurs) and 600 meters 
come in exceedingly well. 


Electrostatic Coupling 
R. Newell Turner 


[% the majority of cases, descrip- 
tions of radio receiving sets which 
are published in THE WIRELESS AGE 
and other magazines, refer to electto- 
magnetic coupling. 

It appears just a little odd that so 
few have turned their attention to the 
electrostatic or capacitive coupling, 


Units 


The set is more compact and more 
rigid because the “loose coupler”’ is re- 
placed by multi-layer coils which are 
permanently fixed. The coupling is 
not only easier and quicker to adjust 
but more complete and it affects the 
wave length less than the inductive 
couplings. 
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Secondary coil should be perpendicular to primary. Condenser “E” may be placed either in 


series or multiple. 


It may be omitted entirely, but better to have it as in diagram. Condenser 
“C,” the coupling condenser connected to the ground, may be omitted, but i 


so, the set will 


be slightly less selective 


and I am sure experimenters would be 
more than repaid if they would in- 
vestigate it. 


I have used the “loose coupler” 
for some time, but I have now dis- 
carded it and have made a receiver 
with a capacitive coupling which is 
more satisfactory than I have ever 
found the inductive coupling to be. 


The capacitive coupling is very sel- 
ective and, in comparative tests, sig- 
nals came in louder than with the 
“loose coupler.” 

The experimenter will find that the 
condenser bridged across the ’phones 
may be of much greater capacity than 
is ordinarily used. 

The condenser in the primary cir- 
cuit could be omitted, but it is valu- 





ACE 


2437 Gilbert Avenue, 








Up - Down - or Sideways 


No matter how you want to 
look at “‘Ace” Instruments, 
they are ideal for an up-to- 
date radio installation. 

Doctor “Ace” has tonic for 
weak signals that give them 
some kick and on transmitting 
ange he sure has the 
oO 


with “Doc. 


THE PRECISION EQUIPMENT CO., Inc. 


MANUFACTURING ENGINEERS 


(Dept. C) 





pe. Better get acquainted 


YOU MAY PAY MORE, BUT 
YOU CAN’T BUY BETTER. 


Cincinnati, Ohio 
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Big Money for Boys! 





There is a wonderful oppor- 
tunity right now for boys who 
like electricity. Boys who are 
ambitious and will train them- 
selves in spare time can step 
into positions just as soon as 


they are ready. Good salaries 
are offered to start with splendid 
chances for rapid promotion. 


For 28 years the International 
Correspondence Schools have 
been training boys for success in 
electricity and over 200 other sub- 
jects. They will help you prepare 
right at home for a position in the 
line of electrical work you like best 
—or in any other work that appeals 
to you. Thousands of boys, 
through I. C. S. training, have 
stepped into fine.jobs, but never 
were opportunities so great as now. 


Let the I.C.S. help you. Choose 
the work you like best in the 
coupon below, then mark and mail 
it today. This doesn’t obligate 
you in the least, and it will bring 
you information that may start you 
on a successful career. This is 
your chance. Don’t let it slip by. 
Mark and mail this coupon now. 


ee = TEAR OUT HERE me ee ee 


INTERNATIONAL CORRESPONDENCE SCHOOLS 














BOX 601), SCRANTON, PA. 
Explain, without me, how I can qualify for th 
position, or in the fore which I mark X. shee: 
ELECTRICAL ENGINEER OHEMIOAL ENGINEER 
Electrician 
Electric Wiring a et! wand MAN 
Ligh Window Trimmer 
Heavy Electric Trectlon rn Pein 
Heavy Ei Outdoor Sign Painter 
Electrical Draftsman RAILR O. 
Electric M Designer ILLUSTRATOR 
Ti Expert DESIGNER 
Liy A BUSINESS MANAGEMENT 
MEOHANIOAL INEER Private 
Machine Shop Practice Cert. Pub. hand tamed 
Toolmaker t 
Gas Commercial! 
CIVIL 'GINEER GOOD ENGLISH 
STATIONARY ENGINEER 
AR: rast Railway Mail Clerk 
AND HEATING jeniouLToRe Species 
Sheet Metal Worker Poultry Raising French 
Navigator Automobiles Italien 
Name. 
P: t 7-26-10 
Street 
and No. 
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DUCK’S 


No. 14 Big 200 Page 
Wireless and 100 
Page Electrical 


CATALOG 


JUST OFF THE PRESS 


Any radio amateur will tell you there is no 

catalog to take the place of Duck’s, and that 

% is a Beacon Light to guide you in the 
selection of your apparatus. 


Send 12c for the Wireless Catalog and 6c 
for the Electrical Catalog. This t 
may be deducted on first dollar purchase. 








Great cost of catalogs and low 
prices prohibit distribution otherwise 


+ What This Big Catalog Contains 


175 pp. Wireless Ap- 15 pp. Motors and 
paratus for Com- Dynamos; 
mercial and Ex- : : 
perimental use; |} pp. Flashlights; 
pp. Raw Ma- pp. Medical Bat- 
terial; i teries; 

PP. Transform- |! 3 pp. Ammeters 
ae t and Voltmeters; 
pp. Auto and|;, ; 
Stg. Batteries; |' 20 pp. Electrical 
pp. Telegraph |} and Mechanical 
Insts. ; | \ Books. 


| THE WILLIAM B. DUCK CO. 
239-241 Superior St., Toledo, Ohio 
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Advanced Radio Students 
read 


The Radio Review 


The new — Publication devoted to 
lo Science. 


A Monthly laadia of Scientific Prog- 
ress in Radio Telegraphy and Telephony. 


Subscription price $7.15 per year in 
U. 8. and Canada. 


Send all orders to 


WIRELESS PRESS, Inc., 64 Broad St., 
New York. 











| DAYNOR VACUUM TUBE CONTROL PANEL 


This is positively the latest type of Control Panel offered for 
It is designed to meet the requirements of the 
exacting operator and experimenter. 

It is extremely flexible in operation and can be used in any 


BOX 105 


THE WIRELESS AGE 
able for “stiffening the circuit,” as 
Marconi calls it. 

One of the coupling condensers, the 
one connected to the ground, may be 
omitted, and although the set will be 
slithtly less, selective, you will still 
find it better than any “loose coupler.” 
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In changing from the crystal tg 
vacuum tube, a two point switch js 
used which closes the filament circyit 
when it is needed and opens it when 
the crystal is used. It will be seen 
that the vacuum tube circuit is regen- 
erative. 


Some Recent Amateur Apparatus 
By W. H. Kirwan 


BEFORE the war I tried to perfect 
three tuners, one of the 200 meter 
regenerative type, the other an Arling- 
ton tuner efficient on wave lengths 
from 600 to 3,000 meters, and the 
other a small 20,000 meter tuner. 
Success was achieved in designing the 
coils, but trouble came immediately 


\ ‘2 Aerial 


said lots of other things that did not 
in the least discourage this hard-boiled 
amateur. 

This type of tuner is wound with 
800 turns of No. 28 enameled, silk 
covered, or cotton covered wire, all of 
which were found equally efficient for 
the primary winding. Taps were not 
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WO 423.001 MF 
HC.4+,00025 MF 


Diagram of the vacuum tube circuit used with the three tuners of 200, 600-3,000, 4,000-20, 000 
meters range respectively 


thereafter because a certain European 
nation had the idea that it could lick 
the world and all the amateurs there- 
in. Some will remember that amateur 
work then stopped for a while. But 
the original scheme about the three 
units did not die and all three tuners 
are perfected. They weigh 2 lbs. each 
and are about 4” x 4” x 3” in size. The 
highbrows claimed the tuners were no 
good, could not possibly work, and 


Amateur use. 


combination, of circuits. 


This panel is the forerunner of a new system of unit in- 


struments. 


The construction of this instrument is of the best materials 
obtainable ; bakelite panel, dark oak cabinet, graduated dials and 
large composition. knobs, variable grid condenser, 
tube receptacle mounted back of panel. 

PRICE—less Bulb (with base for any tube desired)—$15. 


(Wt. 6 Ibs.) 


When ordering state base desired. 
For full information write 


DAYNOR RADIO ELECTRIC COMPANY 


used ; instead, a loop of the wire was 
brought out at 5 equal points, 100 
turns apart. It was found that taps 
caused trouble in shorting adjacent 
layers. I have wound the primary coil 
with this wire, using a lathe for the 
purpose, and getting what has been 
called the involute winding, but fair 
results may be obtained by winding 
the coils any old way you want to. | 
have wound the coils so that how wire 











rheostat, and 





WILKINSBURG, PA. 
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CLOGK AND METER DIALS, 
ADVERTISING NOVELTIES. 
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Here Is a Bargain 


we be 2 big issues 
lar price 25c co 
MAGAZINE $3.00... 


THE 12 big issues 
est SS $2.00 a year 
Special 
te! $5.00 18%" $3.50 


State whether new or renewal subscriptions to each 








WIRELESS PRESS, Inc. 
Dept. A 68 Broad St. New York 
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makes 14% turns and advances across 
the coil 34”. This makes the pitch of 
the winding %”. At this point the 
winding returns to the width of the 
wire from where it started, crossing 
the first wire or layer twice. The 
winding is advanced the thickness of 
the wire after each 1% turns, by prop- 
erly gearing the lathe; it starts back 
that much quicker from the other end. 
This makes a coil that is self-contain- 
ed and needs no outside wrapper to 
hold it together. Eight hundred 
turns are wound on a wooden form 
34” wide and 2” inside diameter. This 
gives an outside diameter of about 3”, 
depending on what kind of wire you 
use. 

The secondary is wound the same 
way, only the form is 4” larger in 
diameter ; No. 32 wire, enameled, silk 
or cotton covered; all work equally 
well. The secondary should have at 
least 1,200 turns of wire, tapped at 5 
equi-distant points and use the loop 
tap, not the soldered tap. These two 
coils will then have 6 taps or wires 
coming from them, the beginning, the 
end, arid 4 taps. 

Now you come to the point where 
no one can help you outside of your- 
self. Get your vacuum tube circuit 
ready just exactly like the diagram. 
Lay the coils along side of each other 
and test for the position of these coils, 
where the signals come in the loudest. 
You may get a signal one way, but 
the signal is increased by turning the 
coil end for end. Place these coils in 
a wooden box about 3%” stock outside 
dimensions, 444” x 444" x 234” without 
the top. Have the bottom a little larger 
than sides, and champer off the edge. 
Take a small piece of paper about 1” x 
2”, punch 6 holes in it, mark the holes 
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STANDARD TRANSFORMER 
Price, $16.75 F.0.B. Factory 

A Standard Transformer 
modified and re-designed 
for amateur use. Coils are 
1/16” copper, edgewise 
wound on bakelite supports. 
Assembly secured to end 
Plates by bakelite nuts. 
Secondary slides on bake- 
lite rods. Elimination of 
metal results in maximum 
efficiency.. 































RADIO TELEGRAPH COMPANY 


trated is only one of 
many newly designed radio 
specialties which we have 
ready for you. Write us for 
descriptive bulletins which 
are being issued covering 
all International Radio 
Products. Address Dept. 24. 
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‘Ask Anyone Who Has Used It’’ 
WHAT OUR PATRONS SAY 


“Out of six different makes of 
receivers I find yours are the 
the best. They do all and more 
than you claim for them.” 
(Name on Request). 


BRANDES 
Wireless Headset 





“Superior,” 2000 ohms, $7 
TRIAL Buy a Brandes Superior 
Headset and use it criti- 
OFFER cally for ten days. Then, 
if it does not come up to 
our claims or your expectations, re- 
turn it and your money will be cheer- 
fully refunded. Testit—compare with 
others—for sensitiveness, clearness, 
distance. Prove for yourself the fine 
« ity, the “matched tone.”’ The two 
diaphragms, toned exactly alike, 
strengthen the signals and prevent 
blurring. Used by many U. 8. Gov- 
ernment experts, and experts abroad; 
by colleges and technical schools; and 
| amma and amateurs every- 
where. a 
Send 4c for Catalog ‘'W."’ 


C. BRANDES, 32 Union Square, 
ic 


x Room 818 NewYork 
WIRELESS RECEIVER\ SPECIALISTS 











Do You Read 


THE 
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“WIRELESS WORLD,” $4.00 





In it you will find articles 
relating to the PRACTICE 
of Radiotelegraphy as well 
as to the THEORY. 


The QUESTIONS and 
ANSWERS SECTION is 
open to YOU for the 
SOLUTION OF YOUR 
DIFFICULTIES. 


INSTRUCTIONAL 
ARTICLES for Home 
Study WRITTEN BY 
EXPERTS. 


REVIEWS OF BOOKS 
useful to Wireless Stu- 
dents. The interests of 
Operators are well catered 
to. Now published fort- 
nightly. 





.00 per annum for 
America, Single Copies, 25c Post Paid 


WIRELESS PRESS, Inc 


64 Broad Street Nev .o 
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B-1-2-3-4-5, use one on both primary te 
; and secondary, by running the wires S 
Mesco RadioBuzzer through the holes, and see that the ca. an 


With Shunt Resistance — taps are as marked. These coils then 05 
U.S. Navy and U.S. Army may be put in a small box or tube just d A 
Standard. big enough to hold them and a good an 1r 


grade of paraffin poured into the box. 
The wax not only makes the coils Published by the Wireless Press, 


waterproof, which is an important fac- Sydney, N. 8. W. 
tor in damp places, but foolproof as Controlled by Amalgamated Wire. 


well, which is equally important. ware + saan gd a 
. * * you ve a new mo ow 
The marked peculiarity of this FH published in Anstralia for Fe 
tuner is the fact that it functions per- ra paedl i a 
s ages oO in erestin ex i 
fectly on wavelengths from 4,000 tions oa ‘diagrams eee de very latest 
meters to 20,000 meters, without any coer ee, ad 
tickler coil and by using electrostatic Telephony “Radio ‘Telegrephy, "Mecceraie 
The Radio Officers of the NC planes, li 1 h Marine, Hevy and Aviation are described 
after testing all other buzzers, decided coupling only. There are 4,000 meters cat teceaied tillp-akt ap te 
to wes the "1 ae Fog = 0 1a. between each tap and all signals in be- minute. 
two ot then. tween these taps are easily read by us- be merge subjects are described in sim- 
Why? Because of its reliability and ine the condensers ee 
constancy in operation; greater output = 5 : 4 Price $3.00 per year 
efficiency; ease of adjustment; unaf- These tuners were tested in Alaska ’ 
fected by extreme variations in weather — ° ° ‘ ; 25 cents per copy 
conditions; exposed wires eliminated. and Florida, Maine and California; 


Sparking is almost entirely eliminated snk ™ i a 
so that the eneray lest lo Yaht and then thinking to make the test com 


ES ers, coneetesd oné radiates in tag} rtt® they were tested in New York. | WIRELESS PRESS, lng 
res! Secaet WMiGtSENe = constant | wire 25 ft, bch Gy 40 fe lang aoe #4 est eon 
ht hee nl a Rice id onde 
a eee Seen woe Se LCM, the new station in Norway, is 


55, Mesce Radio Busser readily copied each evening with an 


Send for Our Manual N 12 aerial of this size in Davenport, Iowa, A M A T E U R. y 

WIRELESS TELEGRAPHY without using any amplifier, and only THE 

You should have it even if only su- using a plain bulb. “RVA” 
pou evely day "you vead of some mats _ XDA, the station in Mexico, comes SERVICE 
ve us occurrence n Ww c wireless 7 ° 
played a distinguished part. It ay mon his natural tone with the aerial is the recognized INSTALLMENT 
not be entirely clear to you. The Man- wire connected to the ground terminal PLAN Radio Supply House in this 
Wirclees “Peleatathy. the atenucent ef} and without any ground wire to it at country. It is serving the most rep- 
tains much that = ee -yoy i all, merely using the capacity of the resentative amateurs P satiofacteay 
proper understanding of the art. e ° r . 
Manual will contain about 200 pages, body as a ground. I have tried the — — > gt rey Bulictin each 
fully illustrated on high-grade paper ith tl d . etauls, e u 
stock with a two-color cover, and will tuners with the underground aerial, month, with Loose-Leaf Binder and 
sagen ace sone: ae BR . and with the Jones underwater open Bargain Supplement, on receipt of 

e as wenty-five cents . or - ° 

it—give you a coupon receipt which can end coils, and they function equally or waive - bam bt i 
be applied on any order amounting to j i * " ,» Lombar 
Rn I ean well, using different hookups, how ’ 
s Do ynet wait until fome. other time, ever. Loop aerials also work. 

ut sit down now and sen our name A 7 
and address, and get one of the most _ the 2 mfd. condenser lee’ the 
complete, comprehensive and reliable high voltage battery 1S optional, but 


1 aeina te eeneeguictpncneean remember that the tuner will only os- | CONQUEST Now, Enelish Publicait 

Manhattan Electrical Supply Company, Ine. cillate properly with the aerial and Yonten and Industry. You will like it. Send 3c 
St. is, 1106 Pine St. : or specimen copy. 

pang At bf San PE vey sat Micsice St. ground wire connected properly with Wireless Press, Inc., 64 Broad St., - New York 

reference to the grid and wing. 
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: Have you written for details of our profit sharing offer? 


Radio and Electrical experimenters who have taken advantage of our co-operative wholesale buying are saving considerable on 
almost every article advertised in this magazine. If you have not already applied for membership, write for details now : 


For sale by 












































We saved recent purchasers: 
$2.50 on each 6-V Storage Battery purchased. $2.50 on “Navy” Telephone Headsets. 
$1.00 on each Transmitter Tube. $1.00 on Amplifier Transformers. 
10% on each Honeycomb Coil. 


Our Radio Membership exceeds 1400 and is growing daily. These menare saving money. Socan you. We manufacture nothing. 
Members order from any catalog or advertisement. 


SPECIAL OFFER: We bave option on 100 4-V, 60-Ampere MANUFACTURERS: We can move your stock. Quote us 
~ storage batteries of standard make which discounts for quantity orders. We want supply houses im 
we will sell to members only at $7.00 net each, f.o.b, New York. several cities to ship to local members on our orders. 


MUTUAL PURCHASERS ASSOCIATION 
2-4 Stone Street, New York (Dept. AG-F ) Telephone, Bowling Green 4824 to — 
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Make Your Own 
WIRELESS APPARATUS 





SAVE % 


It’s easy to make your own at home 


with the aid of these 4 up-to-date 
books that you can understand. Each 
has over 72 peore and over 60 illustra- 
tions. 3 color cover, size 5x7 inches. 


LESSONS IN WIRELESS TELEGRAPHY is 
a course in the elementary — — 
you must understand to obtain good resu 
WIRELESS CONSTRUCTION AND anes. 
LATION FOR BEGINNERS gives complete 
details with working drawings for making 
simple but good sending and receiving ap- 
paratus and erecting aerials, etc. 

THE OPERATION OF WIRELESS TELE- 
GRAPH APPARATUS shows how to aus 
best results and greatest ranges with all 
kinds of apparatus, how to tune the station 
to 200 meters, use a wave meter, apply for 
license, etc. 

EXPERIMENTAL W- CONSTRUC- 
TION gives details, with working drawings 
for making more elaborate and efficient send- 
ing and receiving apparatus, complete sets, 
ete. 


35c Pose Postpaid THREE $ 1 .00 


Less than the price of one telephone receiver. 
Order now while the supply lasts. 


COLE & MORGAN, Inc., Publishers 
P.O. Box 473 New York 
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A Real Electric 


” TELEPHONE 


THAT WILL OPERATE 
| up to 200 feet on 
._ 2 ordinary dry- batteries 


©) Grc5 $1.50 

2 Transmitters 

2 Secsem, . $1. 00 
Send stamp for Catalog 


INLAND-SPECIALTY CO. 


1560 N. Robey Street 
CHICAGO, ILL. 






EXPERIMENTERS’ WORLD 


Decrement and Tuning 
By Tuos. W. BENson 


ACCURATE determination of the 
decrement of a. transmitter is 
rarely ever attempted by the amateur, 
though its approximate-value can be 
readily found by those possessing a 
wavemeter. 

Every operator has noticed that a 
sharply tuned set requires careful ad- 
justment of the values of inductance 
and capacity for maximum signal 
strength, a difference of a few degrees 
on the condenser or a few turns on 
the loose coupler weakening the sig- 
nal to a very appreciable extent. 
With poorly tuned sets where the de- 
crement is high, the signals are not 
affected by a relatively large change 
of the adjustments at the receiving 
stations. 

Advantage can be taken of this 
fact to employ a wavemeter without 
any changes to determine whether the 
decrement exceeds the limit set by the 
government. It will be found that at 
200 meters, detuning 6 meters will not 
weaken the signal to less than half its 
intensity if the decrement is .2 or less. 

Thus, when a detector and phones 
are employed, the decrement of a 
transmitter can be found roughly by 
placing the wavemeter quite a dis- 
tance from the transmitter so the note 
in the receivers at its maximum inten- 
sity is comfortable, that is, not annoy- 
ingly loud. Then detune the wave- 
meter till the tone has dropped to half 
its former value. Now determine the 
wave length at the last setting of the 
condenser. If the difference between 
the actual wave length of the trans- 
mitter and the wave length giving 
half-signal intensity is greater than six 
meters, the decrement is too great. 
Should it be six meters or less, the 
decrement is within legal limit. This 
is a very handy method of checking 
the sharpness of the emitted wave. 

The decrement can be decreased by 








THE With one year's subscription to 
NEW THE WIRELESS AGE 


NAVY (New or renewal) 
MANUAL For only $3.25 
RADIO Send all orders to 
TELEGRAPHY 


$1.75 Postpaid Dept. N co bends Nee Tok 




















WIRELESS AMATEURS 


Send 2-cent stamp for free description of THE 
BARR MERCURY-CUP DETECTOR, the 
most efficient detector on the market. -Tested 
by The Marconi Wireless Telegraph Co. and 
the United States Government. 


Increases the efficiency of every wireless 
receiving set by making the signals clear, | 
sharp and distinct. 


Instantly adjustable at a constant pressure. 


The Barr Mercury-Cup Detector Dept. D, The Wyoming, Washington, D. C. 
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ARR MERCURY - ar OETEC 
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AMERICAN ELECTRO 
TECHNICAL APPLIANCE CO. 
235 Fulton St., New York City 





THIS AUDION PANEL 
as illustrated without bulb "= $13.00 
Without cabinet »r bulb - . - 10.50 





We are not responsible for the delay of ou 
catalog; 10c. will bring it to you es scon as it is 
from the Printer. 

e have all the necessary and interesting 
apparatus and paris for the Amateur. 


SPECIAL Receiving ad - - - $ 6.00 
Arlington Tuner - - - 15 00 
SPECIAL Crystel Detector - - 75 


SPECIAL Switch Points 20c. per Doz. 


os Bigger Pay 


You will find in HAWKINS 
GUIDES just what you need to 

know about electricity. 1 In in simple 

con to the point. ‘In Tn questiong 


and answers. A com: 
course in Electri 
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loosening the coupling between the 
primary and secondary of the oscilla. 
tion transformer, thus getting the aer. 
ial circuit to oscillate freely at its 
natural period. 


The tuning of a set is often done by 
means of a hot-wire ammeter but 
there are certain characteristics of 
this instrument that lead to short 
range and poor tuning. An ammeter 
may often give a high reading while 
the range of the station and sharpness 
of the wave is anything but good. 

Consider a set emitting a highly 
damped wave with two humps, as is 
usually the case. This results from 
too close coupling between the pri- 
mary and secondary of the oscillation 
transformer, permitting the aerial cir- 


cuit to react on the primary oscillation 
TYPE 800 circuit. 


At the receiving station only one of 
the humps can be tuned to at a time, 


and only the energy represented in 
Balanced (Condenser that particular hump will affect the 
receiver, the energy in the other hump 
being wasted. But the ammeter at 


Mounted or unmounted Made in the transmitter will record the cur- 


rent in both humps, which would indi- 


three Capacities Carried by most cate plenty of power in the aerial cir- 


cuit, whereas but a portion of it can 


good dealers, price $7.50 and up. be utilized at the receiver. 


Loosening the coupling and making 


Bulletins Y and i sent for the wave sharper may reduce the am- 


meter reading, but the range will be 


4c stam ps, show our complete increased. This is due to the fact that 


the energy is lumped into one hump 


| 1 ne of h 1 g h g ra d ‘a moderately and has a greater effect on the receiv- 


ing set. Though the actual current in 


priced apparatus for the modern the antenna is reduced, it is so dis- 


tributed that it is more effective than 


Radio Laboratory. the larger current value divided into 
two, and sometimes more, humps. 

Therefore, when the range is out of 

proportion to the ammeter reading tt 

is not always the fault of the meter 

CLAPP EASTHAM CO nor of the receiving set. Under these 

. conditions, check up the decrement as 

: : previously described and it will usual- 

161 Main Street Cambridge, Mass. ly be found to exceed the amount per- 

missible in an efficient set. A broad 

wave is not only a nuisance in the 

ether, but it is a waste of power, has 

a bad effect on the range of transmis- 
sion and the sure sign of a “Ham.” 


HOOK ’ER TO YER BULB Apartment House Antenna 


j : HE apartment house has always 
Any single wire aerial 25 x 40 feet will do anywhere been a draw-back to the Radio 
A C/W 20,000 meter tuner for only $8.00 Bug. It is hard to obtain a permit to 
Z if 18 
Wound with the celebrated INVOLUTE coils. The only tuner in the put Up an antenna, and if a permit 1d 
world for amateur use, licensed under Marconi Patent No. 763772, obtained, there is always some 0 
that gets all the European stations with one bulb and one’ wire woman who is afraid of lichtning and 
aerial anywhere, using no tickler coil. No movable coils, no loose . : 5 "AE 
connections, no trouble. Condensers help in the tuning but are not will complain to the owner. After 
needed to get the arc stations. Only one tuner of each kind sold at which, much to vour sorrow the an- 
this price in each city. Act quick and if you are the second or third . —_ : e 
we will give the names of those ahead of you. tenna you put up to stay has to com 
WE SELL THE COILS SEPARATELY FOR PANELS down. But fear not, there is still a 
Coils for any of our tuners boxed in small container, waxed, tapt, marked and with wiring chance, a good chance, of coming into 
diagram, for only $6.00. your own 
_ RT, IOWA, or Your 
TRESCO- DAVENPORT, » or Your Local Dealer You have no doubt heard of people 


Send five cents in stamps for our new catalog, having names and wave lengths of all world ; ; -anes, 
stations, wireless alphabet, and International abbreviations. Just off the press. using such things as beds, fire a 
gas fixtures, etc., but when you tf 
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to use them they did not work. Well, 
here is one that will, and you can sit 
down and listen-in to your heart’s con- 
tent. oe 

You know when you have visitors 
and the bell rings, and you or 
mother run out in the kitchen to press 
the button so that the ticker on the 
door will work. Well, that’s the 
secret. All you have to do is to un- 
screw the button cover and inside you 
will find two connections. Attach a 
piece of wire to one of these and con- 
nect to the antenna binding post of 
your set; connect another piece of 
wire from the water pipe to the 
ground post of your set, dust off the 
head set, connect them in—and you 
can sit back and listen to the music 
that touches your heart. 


A New Club in Brooklyn 


Al the first meeting of the Bedford 
Wireless Association, held in the 
radio room of the Bedford Y. M. C. 
A., Brooklyn, N. Y., the following 
oficers were elected: G. Johnson, 
president, and J. Corcoran, secretary. 
Two instructors have been secured, Dr. 
Happe, an all-around radio man, and 
Mr. Bowie, formerly radio instructor 
in the U. S. Navy Radio School at 
Harvard University. They give in- 
struction every Friday night from 8 
tol10 p.m. Arrangements are being 
made for members to visit the big 
naval wireless stations and those main- 
tained by the different local news- 


papers. 


The club has a receiving set, 15,000° 


meters, and a transmitter with a motor 
generator, 1% k.w. transformer, 5 
Murdock condensers, a rotary gap and 
an oscillation transformer. 

All those in the Bedford district who 
are interested in wireless and who 
would like to join, see or write to Mr. 
James Corcoran, secretary, 420 Gates 


avenue, Brook]yn. 


Queries Answered 


Answers will be given in this department to 
questions of subscribers; covering the full range 
ot wireless subjects, but only those which relate 
to the technical phases of the art and which are 
of general interest to readers will be published 
here. The subscriber’s name and address must be 
Siven in all letters and only one side of the paper 
written on; where diagrams are necessary they 
must be on a separate sheet and drawn with India 
ink.’ Not more than five questions of one reader 
can be answered in the same issue. To receive 
attention these rules must be rigidly observed. 

Positively no Questions Answered by Mail. 


F, LaB., California : 

The receiving range of your outfit will 
depend, you understand, upon the power 
used at the transmitting station. Under 
good conditions, you should be able to re- 
ceive from the medium power stations, a 
distance of 2,000 to 3,000 miles. 

Your single wire antenna 35 ft. high and 
100 ft. long, will have a fundamental wave 
length of about 165 meters. The two wire 
antenna, 25 ft. high and ‘50 ft. long, spaced 
8 ft. apart, will have a fundamental wave 
length of about 120 meters. The fact that 
you are using a ground lead 35 ft. long 
will increase both these wave lengths to 
some extent. 
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The Latest Audion Control Cabinet 


Here is a compact and highly efficient unit that may 
be used with any and all receiving circuits. 


The 


Price 
$17.00 


Without Tube 


Audion Control Cabinet 
Type RORH 


Contains the grid condenser, grid leak, filament 
rheostat and two 20-volt dry batteries. Socket accom- 
modates the standard 4-prong tube. 

There are binding posts for secondary, tickler, phones 
and filament battery. 

Direct and simple connections may be made to all 
types of receivers. 

Free bulletin R-117 describes this unit. Complete 
catalogue 10 cents. 


A. H. GREBE & CO., Inc., 78 Van Wyck Bivd., Richmond Hill, N.Y. 























| Mignon “RW4”’ 
Undamped Wave 


Receptors 


Loose Couplers 
Loading Coils 
Variometers 
Amplifiers 


- Strongest, Most Distinct Signals 





“R.W.4" Size 12’x9’’'x6%"* 








IMPORTANT NOTICE — 


Ernest C. Mignon, inventor of the famous disc-core undamped wave receptor, is no 
longer connected with the Mignon Wireless Corporation of Elmira, N. Y., or their 
successors—The Universal Radio Mfg. Corp. 


Address all communications for Mignon Apparatus to 


Mignon Manufacturing Corporation °° *.. Newark, N. J. 


Damped and Undamped Wave 
Apparatus for all purposes 


Endorsed by Radio Department 
of D. L. and W. R. R. Co. 


Write for Literature 


MIGNON MFG. CORP. 


Dept. W NEWARK, NEW JERSEY 
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RADIO MEN 


Make your apparatus up to 
date. Indicating dials now 
available at a reasonable price. 
Made of fine black polished composition 
with radial lines and figures accurately 
engraved and filled with brilliant white. 
Diameter of dial is 3 inches and they are 
3/16 inch thick. Bevelled edge. We can 
furnish dial alone or with fine Bakelite 
Knob mounted. This knob has a set screw 
to clamp shaft of instrument to which dial 
is to be applied. 

3 tach DN i re If your dealer cannot supply you send 

3 inch Dial with Knob mounted.......$1.30 us his name with your order. Immediate 

Postpaid deliveries. 


NEW CATALOG JUST OUT, ready for distribution at once. 24 pages 
of real, live, up to the minute illustrations, NEWS and descriptions of all 
standard Radio parts, including the above Indicating Dial. 


Sent anywhere upon receipt of 10c. 
For sale at all Radisco Agencies and by 


A. H. Corwin & Co. 


4 West Park Street Newark, N. J. 























ARMY AND NAVY 


Standard Wireless Head Receivers released for amateur use 


Price $13.00 


These head receivers aré the exact type used by 
the Army and Navy wireless operators during the war. 
The Signal Corps U. S. A. knew them as #P-11. 
The U. S. Navy knew them as C-W 834. 
JAMES O. OLIVER & COMPANY 


20 Nassau Street New York City 























Your Opportunity 2'7.cerz2= 


110-290 volts, A. C., 60 cycle, Suebte fork lighting 2 and 3 phase, A.C., @20 v, 


Single Phase Motors 

1800 R. P. M. with pulley * wer Reatitentate. 60 ¢, 1750 RPM., complete . 

Ug StShat $24-50 | ion vm $16.50 | cur $45.50 | "ase $40.00 
1 REURTEt $38.50) Hee $21.00)” geo g | mamskm tm $68.50 


Vp Sateen $46.50 en 32450 |sun . $79,50| “Samaetetats. $75.00 


1 Ste aeaptee . $6 7-50 | 0 we, 11 om $38.50 me - $84.50 “el sitet $85-00 
tEACEIE, $1080] nam $8850) "" | $045) manne 995.00 
SRLS. $124.50 | ee ee col tara mom teem. $110.00 
SEEMS, $164.50 | magmas Seg'og | SE 536-50 | "rman. $1 95.00 
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The use of a vacuum tube would probab. 
ly more than double your average receiving 
range. 

We are at a loss to understand your jp. 
ability to receive San Diego time signals at 
night when you are able to hear them at 
noon. It may be possible that the absorp- 
tion at his wave length is greater under 
night conditions than under day conditions, 
This is sometimes the case; instances hay. 
ing been known where communication was 
possible at, say, 3,000 meters during day. 
light, and only possible at a much shorter 
wave length during night time. 

From what you have to say about the 
action of your tuner, we are led .to suggest 
that you procure a good text book on radio 
telegraphy. Instructions for the proper 
manipulation of a receiving transformer 
and explanations of the “reason why” will 
be -given there. 

A tin shack underneath your aerial would 
somewhat reduce its effectiveness. 

Another condenser in shunt to your pri- 
mary winding would increase your wave 
length, but we suggest the use of additional 
inductance instead. 

x * * 


F. B. A., Pennsylvania: 

The current which flows through the re- 
ceivers in a vacuum tube circuit is a pulsat- 
ing direct current. 

Coupling the plate circuit to the grid cir- 
cuit will produce an alternating radio fre- 
quency current in both the grid and wing 
circuits. A vacuum tube is a repeater. If 
an impulse is thrown upon the grid of a 
vacuum tube, the rate of electron flow 
which is taking place between the plate and 
filament of this same vacuum tube is 
changed, due to the change of state of the 
grid. Now, if the plate circuit is coupled 
to the grid circuit, any change in the 
electrical states existing in the plate Circuit 
as a result of impulses thrown upon the 
grid, will be communicated to the grid, 
which will in turn disturb the electrical 
state in the plate circuit a second time, and 
so on. *Thus, if the grid circuit and plate 
circuit disturbances are properly timed by 
the tuning of the plate circuit and the grid 
circuit and by the use of a particular value 
of coupling between these two circuits, this 
reflex action will continue indefinitely and 
the tube is said to be in an oscillating state 
or to be a generator of oscillations. The 
frequency of these oscillations depends up- 
on the electrical period of (usually) the 
grid circuit. The electrical period of the 
grid circuit in turn is determined by the 
value of inductance and capacity in this cir- 
cuit. For ordinary radio work, these values 
are of such order as to produce frequencies 
above the range of audibility of the human 
ear. They, therefore, cannot be heard. If 
you wish to hear the oscillations of a 
vacuum tube in your telephones, it will 
necessary for you to use inductance and 
condensers of such size that oscillations ate 
forced to take place at frequencies lower 
than about 15,000 cycles per second. 

The coupling between the wing and grid 
circuits may consist of resistance, induct- 
ance, or capacity. The effect in all three 
cases is the same. Resistance coupling & 
seldom used due to the losses which ta 
place in the resistance. Capacitive coupling 
is often used on account of its simplicity 
and, perhaps, its convenience; but inductive 
coupling is usually the most satisfactory, 
and this is particularly true when amateur 
wave lengths are being dealt with; capac 
tive coupling being suitable in every respect 
only at the longer wave lengths. 

x * * 


W. O., Indiana: ; 
With reference to the article describimg 

a short wave regenerative receiver in 

May, 1919, issue, the loose coupler primaty 
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should be 334” in diameter and 2%” in 
length. The size of the secondary should 
correspond with this. A 
C. R. L., Illinois: 

It will be necessary for you to se cure a 
license for transmission of any sort, in or- 
der to be on the safe side. 

* * * 


J. A. B., New Hampshire : ; 

With reference to your first hook-up, if 
you will shunt the telephones and high volt- 
age battery with a condenser of about 001 
mfd., oscillations will be more easily ob- 
tained. The fact that your antenna and 
ground are connected directly across the 
grid circuit inductance will increase the ef- 
fective resistance of that circuit to such ex- 
tent as to make the production of oscilla- 
tions considerably more difficult ; that is, to 
require abnormally close coupling between 
the plate and grid circuits. 

With reference to your figure 2:. If your 
inductance and capacity are of the proper 
yalue, you should have no difficulty in mak- 
ing this work easily at any wave length. 
Try a variation of your inductance. 

Regarding hook-up number 3, if one of 
your two tubes is to be an oscillator, the 
eficiency of the outfit cannot be materially 
increased, if at all, by the use of a radio 
frequency amplifier tube. You might better 
use this tube as an audio frequency ampli- 


fier. 
* * * 


F. G. O’B., Nova Scotia: 

If you place one of the receivers of your 
head set on a phonograph horn the volume 
of the signal received will be very greatly 
increased, and inasmuch as you are using a 
three-stage amplifier this should prove suit- 
able for time signals, etc. The resistance 
of the receiver may be of the usual order, 
that is, 1,000 to 2,000 ohms. 

With reference to the data on your trans- 
mitter: Assuming that the dielectric con- 
stant on the glass in your condenser is 3, 
the capacity is approximately .005 mfd. 
From the data which you have given, the 
approximate inductance of the primary of 
the oscillation transformer is 25,000 centi- 
meters. Under these circumstances, your 
maximum wave length is probably about 
445 meters. If you wish to increase your 
wave length to 600 meters, you may do so 
by doubling either the capacity or induct- 
ance in your closed circuit, and, in all prob- 
ability, doubling the inductance in the an- 
tenna circuit will be sufficient for that cir- 
cuit. 

Your 200 ft. aerial, 80 ft. high with the 3 
wires, inverted L, has a fundamental wave 
length of approximately 375 meters. This 
on ogg should be used for your 600 meter 
work, 





Book Reviews 


Airplane Antenna Constants. 


In this new paper which the Bureau of 
Standards has ready for distribution, meth- 
ods are described for measuring the capa- 
city, inductance, resistance, and natural 
wave length: also the directional transmit- 
ting effect of airplane antennas, when the 
Plane is flying. Using these methods re- 
sults obtained upon various forms of fixed 
antenna, as well as with one, two, and four 
trailing wires, are recorded. 

Selenium Cells and How They Are Made. By 
Samuel Wein. The Progress Publishing Co. 

This book should be welcomed by those 
who would like to carry out some of the 
extremely interesting experimental work 
which is possible with selenium cells. The 
publication gives a concise chronological re- 
view of the history and development of 
Selenium cells, as well as some, very practi- 
tal data on their construction. 


EXPERIMENTERS’ WORLD 








PACENT ELECTRIC COMPANY 
150 Nassau St. . & aa New York 


We are “builders and specialists in electrical, radio and 
laboratory equipment suitable for amateur, experimental, 
research and communicating purposes and are therefore 
in a position to serve electrical jobbers, operators, ama- 
teurs and other interested persons to the best advantage. 


You are invited to visit our show rooms which are 
always complete with the latest equipment; all designed 
by the best known engineers in the field and includes 
Genuine Dubilier Mica Condensers, Standard VT bat- 
teries, Grebe correctly designed receiving equipment, im- 
ported Seibt variable air condensers, Rawson ultra-sen- 
sitive instruments, vacuum tubes, standard radio labora- 
tory apparatus, etc. 


A. H. GREBE & CO. 
DUBILIER CONDENSER 
co. 


RICHTER & BYRNE. 


IMPORTED SEIBT CON- 
DENSERS. 


RAWSON ELECTRICAL IN- VACUUM TUBE APPAR- 
STRUMENT CO. ATUS. 


AND OTHERS. 


PACENT ELECTRIC COMPANY, Inc. 
Telephone Beekman 5810 


150 Nassau Street New York 











The B, and H. Mounting for Honey-Comb Wound Coils 


THE MOST EFFICIENT STAND ON THE MARKET. 


The single support allows easy change of coils with ample length of rod to allow very 
loose coupling. i : 2 i ~ 
he square rod prevents coils from turning. Special Stands and Centers made to order. 


Small Large Special 
No. 1, Complete with 6 binding posts, flexible leads and 3 coil Centers Centers Centers 
PE RS eS BoP AD Cea ANS res it eae ROE ee 00 $6.50 $7.00 

No. 2, Ceengiete with 3 coil centers, but without flexible leads 
and binding ERTL Bly” eR aE EET 4.00 4.50 5.00 
No. 3, Extra coil centers (give exact size...................... 35 40 50 


‘FINISHED IN WEATHERED OAK. PARCEL POST CHARGES OVER 2 LBS. 
HIGH FREQUENCY CABLE (LITZ) 
10-38, 20-38, 16-2-38, 16-3-38 
D. S. C. Enameled—any other Size and Cover to order. 
Send stamp for further particulars. 


WIRELESS A, TT. HOVE Y supp ties 


RADIO CALL, 1-FJ 61 BELVIDERE ST., Dept. A, BOSTON-17-MASS.- 

















Type 166A 


This instrument is so designed that it combines 
all of the essentials necessary in the really 
satisfactory amplifying transformer. The ratio 
between the coils is such that it is especially 
adapted to use with tubes having high impedance. 
Price—complete - - - $7.00 
unmounted - - - 4.50 
mounting supports .75 


AMPLIFYING TRANSFORMER 





Have you received Bulletin No. 90/ > 


GENERAL RADIO CO. 


General Radio Building 
Cambridge 39 Massachusetts 
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A WARNING 


to Manufacturers 
Importers 
Dealers 
Jobbers 
Agents 
Amateurs 
Purchasers 
Users of 


Vacuum Tubes 


The Marcon: V.T. Patent is Basic 


United States Letters Patent to Fleming, No. 803,684, 
November 7, 1905, has been held to be valid by Judge 
Mayer of the United States District Court for the 
Southern District of New York, and by the United 
States Circuit Court of Appeals for the Second Circuit. 





Fleming Pat. No. 803,684 
De Forest Pat. Nos. 841,387-879,532 


It is a basic patent and controls broadly all vacuum tubes used as detectors, amplifiers or 


oscillions in radio work. 


No one is authorized to make, sell, import or use such tubes for radio purposes, other than 
the owners of the patent and licensees thereunder. Any others making, selling, importing 
or using them alone or in combination with other devices, infringe upon the Fleming patent 
and are liable to a suit for injunction, damages and profits. And they will be prosecuted. 


THE AUDIOTRON AND THE LIBERTY VALVE ARE 
NOT LICENSED UNDER THE FLEMING PATENT 





The price of the genuine Marconi 
V. T. delivered is $7.00 each. The 
standardized socket is $1.50 addi- 
tional. The standard resistance, com- 
plete, costs $1.00 and is made in 
the following sizes: % megohm, 
1 megohm, 2 megohms, 4 megohms, 


Do not take chances by making, im- 
porting, selling, purchasing or using 
vacuum tubes for radio purposes 
not licensed under the Fleming pat- 
ent. By selling, purchasing or using 
licensed tubes for radio purposes 
you secure protection under the 
Fleming patent and avoid the risk 





6 megohms. of litigation for infringement thereof. 


This warning is given so that the trade and public may know the facts and 
be governed accordingly. 
Send all remittances with order to COMMERCIAL DEPARTMENT 


RADIO CORPORATION OF AMERICA 
MARCONI WIRELESS TELEGRAPH CO. OF AMERICA 


233 Broadway Woolworth Building New York 


Sole Distributors for De Forest Radio Telephone & Telegraph Co. 
Retail Office and Exhibition Rooms, 25 Elm St., New York 


Insurance Exch, Bldg., San Francisco, Cal. 301 Commercial Bank Annex, New Orleans, La. 
136 Federal St., Boston, Mass. 109 South 2nd St., Philadelphia, Pa. 


Sehofield Bldg., Cleveland, Ohio 
American Bidg., Baltimore, Md. 
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Graduating Students Every Week 


and placing them in lucrative positions on land and sea 


SERVICE RADIO SCHOOL 


Conceded to be the Foremost 
We also give Correspondence Course. : 
Dept. L, 900-2 Pa. Ave. - : . Washington, D. C. 














c NEW PANEL RHEOSTAT | | FARN WIRELESS TELEGRAPHY 


(Patent Applied For) and Educational ‘3 ries—Prepa 
Built for Panel Mepating, Bakelite, Full Nickel Front Fascinating 8 ~ teen iange cd ow 








", 3" ‘ i The United States Shipping Board is making heavy demands upon usfor Dodge-trained wireless oper- 

pes Some SHING. 33.05. se uT A. Panel ators. Travel all over tes world, secure, free, unsurpas: .d living accommodations and earn a bigsalary, 
Send Stamp for Circular We Also Teach Morse (Wire) Telegruphy and a ——, si 

ri School established 45 years. Endorsed by vireless, railway and telegraph officials. Low 

ena . by we tay“ Cc rates. Students can earn living expenses while attending school. Catalog Free. Write Today, 

Dodge’s Telegraph and Wireless Institute 10th Sr, Valparaiso, Indiana 



























































6“ 99 STRANDED 
or JUP ITER AERIAL WIRE 
7 le per foot, $9.00 per thousand NEW SHORT WAVE COUPLER No. 747 
ian sadlator. F coat ames ails A Comes up to the CHAMBERS’ usual High Standard. Especially adapted to long distance 
: weight 15 Ibs. per 1,000 ft. Send postage. Amateur work. Tunes to 800 meters. Does away with the dead-end effect so common when 
ng LEE A. BATES = mm - large couplers are used for short wave reception. 
ent Mahogany finished woodwork. Brass metal parts. 
Has new slider feature. Secondary has six taps. 
Wound with Red Enameled Wire, or, secondary 
A Raw Material with Green Silk if so ordered. Measurements 
WIRE LESS _Magnet wires, motors, ex- over all, length 12 inches, width 4% inches, 
perimenters’ needs, novelties listed in our Catalogue C-3, height. 5: inches 
Assure yourseif of prompt service and right prices by buying ote a 
from this world famed, reliable, Experimenters’ Supply INTRODUCTORY PRICE - - $8.00 
House. 99 of every hundred orders received shipped 
m- within 24 hours. Catalogue C.3 FREE on request. F. B. CHAMBERS & COo., 
ing THE NEWMAN-STERN CO., _ Cleveland, O. 2046 ARCH STREET - - PHILA., PA. 
ses 
at- 
ng RADIO APPARATUS 
Ses ‘yore . é 
the Distributors of all prominent makes. ‘Largest and best stock of any house in New England 
isk DE FOREST HONEY-COMB COIL INDUCTANCES 
FS Solid sy ne ee Solid wire. 
of. Cat. range with 001 MF. Price on a = 7™ on Cat. —_ with 001 Say, Price on ian i on 
No. Variable condenser plug mounted Cat.No. plug mounted No. Variable condenser plug mounted Cat.No. piug mounted 
d L-25 170-375 $1.40 LL25 $1.40 L-300 1340-4800 $2.10 
in L-35 200-515 1.45 LL35 1.45 L-400 1860-6300 2.25 LL400 3.10 
L-50_ 240-730 1.52 LL50 1.64 L-500 2340-8500 2.40 LLS00 3.35 
L-75 330-1030 1.60 LL75 1.70 L-600 2940-12000 2.65 LL600 3.00 
L-100 450-1460 1.70 LL100 1.76 L-750 3100-15000 2.80 LL750 3.20 
L-150 660-2200 1.80 LL150 2.16 L-1000 5700-19000 3.00 LL1000 3.75 
L-200 860-2850 1.90 LL200 2.28 L-1250 5900-21000 3.35 LL1250 4.16 
L-250 1120-4000 2.00 LL250 2.50 L-1500 7200-25000 3.60 LL1500 4.68 
Cat. Ne. LCA Sedarenre coil mounting with gears but without base to hold three coils. Primary, secondary and 
SEEN. .6.0.4.0'6-b0-0 69 MO O8SE HEE + CMS AR WD AOS <5 ee 6ee bigrs 60 0:6. 6's Ahn as clare 6 Ob 0 Shwe Be hee 66 Ob bn 04.4 0d Eee eeceees . 
Cat. No. LC-101—Same as above, but mounted on oak base. ..........cc.ceccccccececceccecucucccttccecccccceeusencs 12.00 
Cat. No. ULC-100—Same as No. LC-100, but mounted on Unit panel............. cc ccceseecceeccceesceceeeeeeeceeeers 10.00 
All coils and mountings postpaid to any part of the U. S. 
All orders shipped the same day. Give us a trial!!! Send 6 cents in stamps for new catalog just out! ! ! 
ta F.D. PITTS CO., Inc. (Dept. 8) 12 Park Square, Boston, Mass. 
— 


When writing to advertisers please mention. THE WIRELESS AGE 


THE WIRELESS AGE 














BATTERIES 
MAN “— 


THIS COMPANY 
ARE USED 


by Large Central Light- 
ing and Power Com- 
panies. 

By Telephone and Tele- 
graph Companies and 
for Wireless. 

For Mine Locomotives, 
Battery Street Cars, 
Railway Signals, Etc. 
For Electrical Vehiclés 
and Industrial Trucks. 
For Automobile Start- 
ing and Lighting. 


Boston St. Louis Atlanta 











“Exide” Batteries 


have earned their right to first consideration for Wireless 
Service and Emergency Lighting. In this and other fields 
where the application of storage battery power is an im- 
portant factor, they have proved their ability to give in- 
stant and adequate power, and long life. 

Thirty-one years of storage battery building experience is 
built into “Exide? Battery. That experience is an assur- 
ance of consistent and dependable storage battery per- 
formance to the “Exide’’. user. 


THE ELECTRIC STORAGE BATTERY CO. 


The largest manutacturer of Storage Batteries in the world. 


1888 - PHILADELPHIA - 1919 


Cleveland Rochester Mi poli Washingt Denver 
Pittsburgh Kansas City Detroit San Francisco 


Special Canadian Representative Chas. E. Goad Engineering Co., 105 Bond St., Toronto 





New York Chicago 











Bunnell Instruments Always Satisfy 





‘Our Jove Detectors Simplest and Best 
Sample mailed for $1.80 Tested and Guaranteed Galena 25 cents 


Our Keys, Spark Gaps, Condensers, Transformers, etc., are high grade but inexpensive 
Sent stamp for our No. 42-W Catalog. 


~ oe Park Place, New York City, N. Y 








More than 200 young men are enrolled in our classes 
preparing for employment in the Merchant Marine. 

The demand for EXPERT WIRELESS OPERATORS 
The position is most remunerative and 
the work is unusually pleasant. 


is enormous. 


INSTITUTE 


25 Elm Street, New York City 


Telephone, Barclay 7610 


‘ 


this salary by studying from three to four months at 
the Institute. 

Prospective applicants are urged to investigate our 
course before enrolling: elsewhere. Remiember that by 
far the greatest number of assignments to the ship serv- 
ice are made in New York City. 








The junior ship operator receives $100 per 
month, the senior $125 per month, to which is 
added $3.00 per day subsistence pay when the ship 
is in port. 

You may enjoy the life of a globe-trotter and receive 


The Trans-oceanic Division of the Marconi Company 
is in need of expert Continental Morse operators. 

Write us for facts regarding the present radio situ- 
ation. ° 

We have more than 6,000 graduates to our credit. 


AMERICA’S FOREMOST SCHOOL 


FOR INSTRUCTION IN 


WIRELESS 


TELEGRAPHY 


Afternoon and Evening Classes throughout the year. 





Branch School: New Call Building, New Montgomery St., San Francisco, Cal. 


Address all inquiries to Director of Instruction 
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BAKELITE - DILECTO 


Manufacturers! 


Wireless apparatus for commercial, experimental and amateur use 
has recently moved a considerable number of notches ahead. 


5 ° bf 
Yesterday’s Construction Don’t Go Today 
Handsome appearance must be combined with efficient working. 
The true enthusiast looks for both in the apparatus he buys 
nowadays. 


This is particularly true of the insulation used. And the engineers 
and amateurs of widest experience have learned that when genuine 


BAKELITE : DILECTO 


is used, SATISFACTION is SURE 


Combine the popularity of this wonderful insulation with the best 
work you can do. Tell your customers that you use the genuine 
BAKELITE-DILECTO—and watch your sales grow. 


BAKELITE-DILECTO WILL CUT YOUR MANUFACTURING COSTS— 


because it comes in sheets, rods and tubes. This means the mini- 
mum of fitting work. It is waterproof, permanent and strong. 


We also manufacture Vulcanized Fibre and Conite for special insu- 
lating purposes 


Write us about your requirements. Our engineers will gladly show you how our products 
will solve your insulating problems. 


THE CONTINENTAL FIBRE CO. 
NEWARK, DELAWARE 
233 Broadway, New York City 332 S. Michigan Ave., Chicago, III. 


525 Market St.. San Francisco, Cal. 411 S. Main St., Los Angeles, Cal. 
Cor. King and Yonge Sts., Toronto, Ontario, Canada. 301 Fifth Ave., Pittsburgh, Pa. 














AMATEURS ATTENTION ! 
over) 5 Miles on D.C. 


The “AMRAD” 
QUENCHED GAP 


THE “AMRAD” INDUC. 4 ! Special Induction 
TION COIL ) . : i Coil Type 


" your power on 
6 Volt or 32 Volt | ‘ one sharp wave and 

| F v a clear, bell-like note 
at every tap of the 


is almost an exact duplicate of the 
J key will make other 


U. S. Signal Corps coil used in trench ¢ 
service during the war. It has bake- amateurs im your 
lite insulation throughout. Its sec state sit up and take 
ondary, wound in 29 sections, produces . . notice. The Amrad 
; ° vt . , Quenched Gap carefully operated, yields the secret of long 
50,000 volts. Rated at 100 Watts this coil has an outp't range transmitting on low power. This special gap is iden 
about 100 per cent. greater than the average 2 inch coil, The tical in design to the heavy % k.w. and 1 k.w. Amrad 
vibrator is rugged, steady and non-sticking and designed to Ouenched Gaps now being installed in long distance amateur 
which means stations. Not only will this special quenched gap make your 
transmitter as efficient, for its power, as the more costly 


volt coil is intended especially for use on farm lighting circuits. equipment, but you will be able to send more messages with- 
out interfering with other stations. For the first time in the 


When ordered separately this type is $1 extra. To get maxi- hi f ‘ ii cote ot at ae 
. s story o é é “ ac eV y inauction co Ta sr Tr can 
mum results with the 6 volt coil a heavy 6 volt storage battery ustory SMSCENT, TAMO  Svety nee a3 anismitter ca 
th 1 j Pel his f A ; now be tuned to comply with Government decrement regulations. 
we vest Bnd most economics ere SS. See The Amrad Quenched Gap is the secret. 


give a spark frequency equivalent to 100 cycles 
maximum transmitting range on short wave lengths. The 32 


Price, 6-volt type . Price, Induction Coil Type 


Special Introductory Offer 


If you have had limited power at your disposal and inefficient apparatus or if you are waiting to be intro- 
duced to the fascination of sending radio messages over into the next county or state here is your chance 
to get the two most important pieces of transmitting apparatus at an actual saving of $7.50. 


“Amrad” Induction Coil, regular price, - - - $28.50 
“Amrad” Quenched Gap, “ - - - - 142.50 
$41.00 


Special Price for the Double Buy, $33.50 
f 


Either 32-volt or 6-volt coil may be chosen 
How to ( Irder Show this advertisement to your dealer and ask him to order one of these combinations for you. If 
’ you have no radio dealer in your vicinity send us check or money order for $5 and we will ship direct 
to you by parcel post C. O. D., the balance plus postage. Act promptly, as the standard Signal Corps parts which we secured 
from the Government were only sufficient to make up a limited number of sets. If you are not ready to buy and want 
further information send for free Bulletin P which contains complete description and operating directions. 


D ! we On tunity Write at once for short-term trade discount on this combination. No better opportunity 
es eaier s pportun . Y to introduce apparatus of such high quality at such low prices will ever be had again. 
The offer is made especially to introduce our rapidly growing line of ‘commercial type” radio apparatus. 

Address all communications to New York office 


AMERICAN RADIO AND RESEARCH CORPORATION 


19 PARK ROW Factory at Medford Hillside, Mass. NEW YORK > 














